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^ (54) Tide: INHIBITION OF HISTONE DEACETYLASE 

S (57) Abstract: The invention relates to the inhibition of histone deacetylase expression and enzymatic activity and, in particular, to 
the inhibition of a specific histone deacetylase. The invention also relates to compositions comprising antisense oligonucleotides and 

O methods of using the same to inhibit a histone deacetylase. Also disclosed are methods for identifying a histone deacetylase involved 
in induction of cell proliferation, and methods for identifying compounds that interact with and reduce the enzymatic activity of such 

^ a histone deacetylase. 
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INHIBITION OF HISTONE DEACETYLASE 

RELATED APPLICATIONS 

5 This application claims priority from U.S. provisional application serial number 

60/132,287, filed on May 3, 1999, which is hereby incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

Fie.lri of the Invention 

10 This invention relates to the inhibition of histone deacetylase expression and 

enzymatic activity. 

Summary of the Related Art 

Deacetylation of the core histones H1-H4 is mediated by a two related families of 

1 5 enzymes called the histone deacetylases. One family of histone deacetylases includes 

HDAC-1, HDAC-2, and HDAC-3. A second family of histone deacetylases includes HDAC- 
4 (formerly HDAC-A), HDAC-5 (formerly HDAC-B), HDAC-C, HDAC-D, and HDAC-E. 
Histone deacetylase activity is thought to modulate the accessibility of transcription factors to 
enhancer and promoter elements. Indeed, an enrichment of underacetylated histone H4 has 

20 been found in transcriptionally silent regions of the genome (Taunton et aL, Science 272: 
408-411, 1996). 

Functional histone deacetylases have been implicated as a requirement in cell cycle 
progression in both normal and neoplastic cells. Trichostatin A (TCA), an antibiotic isolated 
from Streptomyces, has been shown to inhibit histone deacetylase activity and arrest cell 

25 cycle progression in cells in the Gl and G2 phases (Yoshida et aL, J. BioL Chem. 265: 

17174-17179, 1990; Yoshida etaL, Exp. Cell Res. 177: 122-131, 1988). Other inhibitors of 
histone deacetylase activity, including trichostatin C, trapoxin, depudecin, suberoylanilide 
hydroxamic acid (SAHA), FR901228 (Fujisawa Pharmaceuticals), and butyrate, have been 
found to similarly inhibit cell cycle progression in cells (Taunton et aL, Science 272: 408- 

30 411, 1996; Kijima et aL, J. BioL Chem. 268(30):22429-22435, 1993; Kwon et aL, Proc. Natl. 
Acad. Sci. USA 95(7):3356-61, 1998). 
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The known inhibitors of histone deacetylase are all natural product and are all small 
molecules that inhibit histone deacetylase activity at the protein level Moreover, all of the 
known histone deacetylase inhibitors are non-specific for a particular histone deacetylase 
enzyme, and more or less inhibit all members of both the histone deacetylase families 
equally. 

Therefore, there remains a need to develop reagents for inhibiting histone 
deacetylases at a genetic level, as well as for inhibiting expression of a specific histone 
deacetylase. There is also a need for the development of methods for using these reagents to 
identify and inhibit a specific histone deacetylase involved in tumorigenesis. 
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RRTEF SUMMARY OF THE INVENTION 

The invention provides methods and reagents for inhibiting histone deacetylases at a 
nucleic acid level, as well as for inhibiting expression of a specific histone by inhibiting 
expression at the nucleic acid level. The invention allows the identification of and specific 

5 inhibition of a specific histone deacetylase involved in tumorigenesis. 

Accordingly, in a first aspect, the invention provides an antisense oligonucleotide that 
inhibits the expression of a histone deacetylase. In certain embodiments of this aspect of the 
invention, the histone deacetylase is HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, 
HDAC-C, HDAC-D, or HDAC-E. In certain other embodiments, the oligonucleotide inhibits 

10 more than one histone deacetylase, or the oligonucleotide inhibits all histone deacetylases. 
Preferably, the oligonucleotide is a chimeric oligonucleotide or a hybrid oligonucleotide. 

In certain preferred embodiments of the first aspect of the invention, the 
oligonucleotide inhibits transcription of a nucleic acid molecule encoding the histone 
deacetylase. The nucleic acid molecule may be genomic DNA (e.g., a gene), cDNA, or 

15 RNA. In other embodiments, the oligonucleotide inhibits translation of the histone 
deacetylase. 

In various embodiments of the first aspect of the invention, the antisense 
oligonucleotide has at least one internucleotide linkage selected from the group consisting of 
phosphorothioate, phosphorodithioate, alkylphosphonate, alkylphosphonothioate, 

20 phosphotriester, phosphoramidate, siloxane, carbonate, carboxymethylester, acetamidate, 
carbamate, thioether, bridged phosphoramidate, bridged methylene phosphonate, bridged 
phosphorothioate and sulfone internucleotide linkages. In certain embodiments, the 
oligonucleotide comprises a ribonucleotide or 2'-0-substituted ribonucleotide region and a 
deoxyribonucleotide region. 

25 In a second aspect, the invention provides a method for inhibiting a histone 

deacetylase in a cell comprising contacting the cell with the antisense oligonucleotide of the 
first aspect of the invention. In certain preferred embodiments of the second aspect of the 
invention, cell proliferation is inhibited in the contacted cell. In preferred embodiments, the 
cell is a neoplastic cell which may be in an animal, including a human, and which may be in a 

30 neoplastic growth. In certain preferred embodiments, the method of the second aspect of the 
invention further comprises contacting the cell with a histone deacetylase protein inhibitor 
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that interacts with and reduces the enzymatic activity of the histone deacetylase. Preferably, 
the histone deacetylase protein inhibitor is operably associated with the antisense 
oligonucleotide. 

In a third aspect, the invention provides a method for inhibiting neoplastic cell growth 

5 in an animal comprising administering to an animal having at least one neoplastic cell present 
in its body a therapeutically effective amount of the antisense oligonucleotide of the first 
aspect of the invention with a pharmaceutical^ acceptable carrier for a therapeutically 
effective period of time. 

In certain preferred embodiments of the third aspect of the invention, the method 

10 further comprises administering to the animal a therapeutically effective amount of a histone 
deacetylase protein inhibitor that interacts with and reduces the enzymatic activity of the 
histone deacetylase with a pharmaceutical^ acceptable carrier for a therapeutically effective 
period of time. Preferably, the histone deacetylase protein inhibitor is operably associated 
with the antisense oligonucleotide. 

15 In a fourth aspect, the invention provides a method for identifying a histone 

deacetylase that is involved in induction of cell proliferation comprising contacting a cell 
with an antisense oligonucleotide that inhibits the expression of a histone deacetylase, 
wherein inhibition of cell proliferation in the contacted cell identifies the histone deacetylase 
as a histone deacetylase that is involved in induction of cell proliferation. In certain preferred 

20 embodiments, the cell is a neoplastic cell, and the induction of cell proliferation is 

tumorigenesis. In preferred embodiments, the histone deacetylase is HDAC-1, HDAC-2, 
HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E. 

In a fifth aspect, the invention provides a method for identifying a histone deacetylase 
protein inhibitor that inhibits a histone deacetylase that is involved in induction of cell 

25 proliferation comprising contacting a histone deacetylase identified by the method of the 
fourth aspect of the invention with a candidate compound and measuring the enzymatic 
activity of the contacted histone deacetylase, wherein a reduction in the enzymatic activity of 
the contacted histone deacetylase identifies the candidate compound as a histone deacetylase 
protein inhibitor that inhibits a histone deacetylase that is involved in induction of cell 

30 proliferation. In certain preferred embodiments, the histone deacetylase protein inhibitor 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 
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In a sixth aspect, the invention provides a method for identifying a histone deacetylase 
that is involved in induction of cell differentiation comprising contacting a cell with an 
antisense oligonucleotide that inhibits the expression of a histone deacetylase, wherein 
induction of differentiation in the contacted cell identifies the histone deacetylase as a histone 

5 deacetylase that is involved in induction of cell differentiation. In certain preferred 

embodiments, the cell is a neoplastic cell. In preferred embodiments, the histone deacetylase 
is HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E. 

In a seventh aspect, the invention provides a method for identifying a histone 
deacetylase protein inhibitor that inhibits a histone deacetylase that is involved in induction 

10 of cell differentiation comprising contacting a histone deacetylase identified by the method of 
the sixth aspect of the invention with a candidate compound and measuring the enzymatic 
activity of the contacted histone deacetylase, wherein a reduction in the enzymatic activity of 
the contacted histone deacetylase identifies the candidate compound as a histone deacetylase 
protein inhibitor that inhibits a histone deacetylase that is involved in induction of cell 

15 differentiation. In certain preferred embodiments, the histone deacetylase protein inhibitor 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

In an eighth aspect, the invention provides a histone deacetylase protein inhibitor 
identified by the method of the fifth or the seventh aspects of the invention. Preferably, the 
histone deacetylase protein inhibitor is substantially pure. 

20 In a ninth aspect, the invention provides a method for inhibiting cell proliferation in a 

cell comprising contacting a cell with at least two of the reagents selected from the group 
consisting of an antisense oligonucleotide that inhibits a histone deacetylase, a histone 
deacetylase protein inhibitor, an antisense oligonucleotide that inhibits a DNA 
methyltransferase, and a DNA methyltransferase protein inhibitor. In one embodiment, the 

25 inhibition of cell growth of the contacted cell is greater than the inhibition of cell growth of a 
cell contacted with only one of the reagents. In certain embodiments, each of the reagents 
selected from the group is substantially pure. In preferred embodiments, the cell is a 
neoplastic cell. In yet additional preferred embodiments, the reagents selected from the 
group are operably associated. 

30 According to the invention, reagents found to specifically inhibit a histone deacetylase 

involved in neoplasia may be used as therapeutic agents to inhibit neoplastic cell growth in 
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patients suffering from neoplasia. For example, an antisense oligonucleotide that inhibits the 
expression of a histone deacetylase may be administered with a pharmaceutically-acceptable 
carrier (e.g., physiological sterile saline solution) via any route of administration to a patient 
suffering from neoplasia or hyperplasia in an attempt to alleviate any resulting disease 

5 symptom (e.g. , death). Likewise, an antisense oligonucleotide that inhibits the expression of 
a histone deacetylase may be incorporated into a gene therapy expression vector (e.g., a 
replication-deficient adenoviral vector), and phage particles carrying such vectors may be 
delivered with a pharmaceutically-acceptable carrier directly to the cells of the neoplastic or 
hyperplastic growth. Pharmaceutically-acceptable carriers and their formulations are well- 

10 known and generally described in, for example, Remington's Pharmaceutical Sciences (18th 
Edition, ed. A. Gennaro, Mack Publishing Co., Easton, PA, 1990). 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a graphic representation of a Northern blotting analysis showing the dose- 
dependent abilities of representative, nonlimiting, synthetic oligonucleotides according to the 
invention that specifically bind to either HDAC-1 -encoding nucleic acid or both HDAC-1 - 
5 and HDAC-2-encoding nucleic acids to inhibit expression of HDAC-1 mRNA or both 
HDAC-1 mRNA and HDAC-2 mRNA, respectively. 

Figure 2 is a graphic representation of a Northern blotting analysis showing the dose- 
dependent abilities of representative, nonlimiting, synthetic oligonucleotides according to the 
invention that specifically bind to HDAC-2-encoding nucleic acid to inhibit expression of 
10 HDAC-2 mRNA. 

Figure 3 is a graphic representation of a Western blotting analysis showing the 
abilities of representative, nonlimiting, synthetic oligonucleotides according to the invention 
that specifically bind to HDAC-2-encoding nucleic acid to specifically inhibit expression of 
HDAC-2 protein. 

15 Figure 4 is a graphic representation of a Western blotting analysis showing the 

abilities of representative, nonlimiting, synthetic oligonucleotides according to the invention 
that specifically bind to either HDAC-1 -encoding nucleic acid or both HDAC-1- and HDAC- 
2-encoding nucleic acid to inhibit expression of HDAC-1 protein or both HDAC-1 protein 
and HDAC-2 protein, respectively. Mismatched synthetic oligonucleotides were used as 

20 negative controls. Equal loading of all lanes is evidenced by the equivalent expression of 
actin. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The invention provides methods and reagents for inhibiting a histone deacetylase at a 
nucleic acid level, as well as for inhibiting a specific histone deacetylase at the nucleic acid 
level. The reagents described herein that inhibit histone deacetylase at the nucleic acid level 
5 (i.e., inhibiting transcription and translation) allows the identification of a specific histone 
deacetylase which is involved in neoplasia. Moreover, therapeutical compositions for 
treating and/or alleviating the symptoms of neoplasia may be developed using the reagents of 
the invention that specifically inhibit a particular histone deacetylase involved in neoplasia. 
The reagents according to the invention are useful as analytical tools and as 

10 therapeutic tools, including as gene therapy tools. The invention also provides methods and 
compositions which may be manipulated and fine-tuned to fit the condition(s) to be treated 
while producing fewer side effects. The patent and scientific literature referred to herein 
establishes knowledge that is available to those with skill in the art. The issued patents, 
applications, and references, including GenBank database sequences, that are cited herein are 

15 hereby incorporated by reference to the same extent as if each was specifically and 
individually indicated to be incorporated by reference. 

In a first aspect, the invention provides an antisense oligonucleotide that inhibits the 
expression of a histone deacetylase. In certain embodiments of this aspect of the invention, 
the histone deacetylase is HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, 

20 HDAC-D, or HDAC-E. In certain embodiments, the oligonucleotide inhibits more than one 
histone deacetylase, or the oligonucleotide inhibits all histone deacetylases. 

The antisense oligonucleotides according to the invention are complementary to a 
region of RNA or double-stranded DNA that encodes a histone deacetylase. For purposes of 
the invention, the term "oligonucleotide" includes polymers of two or more 

25 deoxyribonucleosides, ribonucleosides, or 2*-0-substituted ribonucleoside residues, or any 
combination thereof. Preferably, such oligonucleotides have from about 8 to about 50 
nucleoside residues, and most preferably from about 12 to about 30 nucleoside residues. The 
nucleoside residues may be coupled to each other by any of the numerous known 
internucleoside linkages. Such internucleoside linkages include without limitation 

30 phosphorothioate, phosphorodithioate, alkylphosphonate, alkylphosphonothioate, 

phosphotriester, phosphoramidate, siloxane, carbonate, carboxymethylester, acetamidate, 
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carbamate, thioether, bridged phosphoramidate, bridged methylene phosphonate, bridged 
phosphorothioate, and sulfone internucleotide linkages. In certain preferred embodiments, 
these internucleoside linkages may be phosphodiester, phosphotriester, phosphorothioate, or 
phosphoramidate linkages, or combinations thereof. The term oligonucleotide also 

5 encompasses such polymers having chemically modified bases or sugars and/or having 
additional substituents, including without limitation lipophilic groups, intercalating agents, 
diamines, and adamantane. For purposes of the invention the term "2'-0-substituted" means 
substitution of the T position of the pentose moiety with an -O-lower alkyl group containing 
1-6 saturated or unsaturated carbon atoms, or with an -O-aryl or allyl group having 2-6 

10 carbon atoms, wherein such alkyl, aryl, or allyl group may be unsubstituted or may be 
substituted, e.g., with halo, hydroxy, trifluoromethyl, cyano, nitro, acyl, acyloxy, alkoxy, 
carboxyl carbalkoxyi, or amino groups; or such T substitution may be with a hydroxy group 
(to produce a ribonucleoside), an amino or a halo group, but not with a 2'-H group. 

For purposes of the invention, the term "complementary" means having the ability to 

15 hybridize to a genomic region, a gene, or an RNA transcript thereof under physiological 
conditions. Such hybridization is ordinarily the result of base-specific hydrogen bonding 
between complementary strands, preferably to form Watson-Crick or Hoogsteen base pairs, 
although other modes of hydrogen bonding, as well as base stacking can lead to 
hybridization. As a practical matter, such hybridization can be inferred from the observation 

20 of specific gene expression inhibition, which may be at the level of transcription or 
translation (or both). 

Particularly preferred antisense oligonucleotides utilized in this aspect of the 
invention include chimeric oligonucleotides and hybrid oligonucleotides. 

For purposes of the invention, a "chimeric oligonucleotide" refers to an 

25 oligonucleotide having more than one type of internucleoside linkage. One preferred 

embodiment of such a chimeric oligonucleotide is a chimeric oligonucleotide comprising a 
phosphorothioate, phosphodiester or phosphorodithioate region, preferably comprising from 
about 2 to about 12 nucleotides, and an alkylphosphonate or alkylphosphonothioate region 
(see e.g., Pederson et ai U.S. Patent Nos. 5,635,377 and 5,366,878). Preferably, such 

30 chimeric oligonucleotides contain at least three consecutive internucleoside linkages selected 
from phosphodiester and phosphorothioate linkages, or combinations thereof. 
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For purposes of the invention, a "hybrid oligonucleotide" refers to an oligonucleotide 
having more than one type of nucleoside. One preferred embodiment of such a hybrid 
oligonucleotide comprises a ribonucleotide or 2'-0-substituted ribonucleotide region, 
preferably comprising from about 2 to about 12 2'-0-substituted nucleotides, and a 
5 deoxyribonucleotide region. Preferably, such a hybrid oligonucleotide will contain at least 
three consecutive deoxyribonucleosides and will also contain ribonucleosides, 2'0- 
substituted ribonucleosides, or combinations thereof (see e.g., Metelev and Agrawal, U.S. 
Patent No. 5,652,355). 

The exact nucleotide sequence and chemical structure of an antisense oligonucleotide 
10 utilized in the invention can be varied, so long as the oligonucleotide retains its ability to 
inhibit expression of a histone deacetylase. This is readily determined by testing whether the 
particular antisense oligonucleotide is active by quantitating the amount of mRNA encoding a 
histone deacetylase, quantitating the amount of histone deacetylase protein, quantitating the 
histone deacetylase enzymatic activity, or quantitating the ability of histone deacetylase to 
15 inhibit cell growth in a an in vitro or in vivo cell growth assay, all of which are described in 
detail in this specification. 

Antisense oligonucleotides utilized in the invention may conveniently be synthesized 
on a suitable solid support using well-known chemical approaches, including H-phosphonate 
chemistry, phosphoramidite chemistry, or a combination of H-phosphonate chemistry and 
20 phosphoramidite chemistry (/. e. , H-phosphonate chemistry for some cycles and 

phosphoramidite chemistry for other cycles). Suitable solid supports include any of the 
standard solid supports used for solid phase oligonucleotide synthesis, such as controlled- 
pore glass (CPG) (see, e.g., Pon, R. T., Methods in Molec. Biol. 20: 465-496, 1993). 

Antisense oligonucleotides according to the invention are useful for a variety of 
25 purposes. For example, they can be used as "probes" of the physiological function of histone 
deacetylase by being used to inhibit the activity of histone deacetylase in an experimental cell 
culture or animal system and to evaluate the effect of inhibiting such histone deacetylase 
activity. This is accomplished by administering to a cell or an animal an antisense 
oligonucleotide that inhibits histone deacetylase expression according to the invention and 
30 observing any phenotypic effects. In this use, the antisense oligonucleotides according to the 
invention is preferable to traditional "gene knockout" approaches because it is easier to use, 



- 10- 



WO 00/71703 



PCT/IBOO/01252 



and can be used to inhibit histone deacetylase activity at selected stages of development or 
differentiation. Thus, the method according to the invention can serve as a probe to test the 
role of histone deacetylation in various stages of development. 

Preferred antisense oligonucleotides of the invention inhibit either the transcription of 

5 a nucleic acid molecule encoding the histone deacetylase, or the translation of a nucleic acid 
molecule encoding the histone deacetylase. Histone deacetylase-encoding nucleic acids may 
be RNA or double stranded DNA regions and include, without limitation, intronic sequences, 
untranslated 5' and 3' regions, intron-exon boundaries as well as coding sequences from a 
histone deacetylase family member gene. For human sequences, see e.g., Yang et al, Proc. 

10 Natl. Acad. Sci. USA 93(23): 12845-12850, 1996; Furukawa et al., Cytogenet. Cell Genet. 
73(1-2): 130-133, 1996; Yang et al., J. Biol. Chem. 272(44): 28001-28007, 1997; Betz et al., 
Genomics 52(2): 245-246, 1998; Taunton et aL, Science 272(5260): 408-41 1, 1996; and 
Dangond et al., Biochem. Biophys. Res. Commun. 242(3): 648-652, 1998). 

Particularly preferred non-limiting examples of antisense oligonucleotides of the 

15 invention are complementary to regions of RNA or double-stranded DNA encoding a histone 
deacetylase (e.g., HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or 
HDAC-E). The antisense olignouncleotides according to the invention are complementary to 
regions of RNA or double-stranded DNA that encode HDAC-1, HDAC-2, HDAC-3, HDAC- 
4, HDAC-5, HDAC-C, HDAC-D, and/or HDAC-E. The sequence of human HDAC-1 can be 

20 found in GenBank Accession No. U50079 (amino acid sequence in SEQ ID NO:24; nucleic 
acid sequence in SEQ ID NO:25. The sequence of human HDAC-2 can be found in 
GenBank Accession No. U31814 (amino acid sequence in SEQ ID NO: 26; nucleic acid 
sequence in SEQ ID NO: 27). The sequence of human HDAC-3 can be found in GenBank 
Accession No. U75697 (amino acid sequence in SEQ ID NO: 28; nucleic acid sequence in 

25 SEQ ID NO: 29). The sequence of human HDAC-4 (formerly human HD AC- A) in GenBank 
Accession No. AB006626 (amino acid sequence in SEQ ID NO: 30; nucleic acid sequence in 
SEQ ID NO: 31). The sequence of human HDAC-5 (formerly human HDAC-B) can be 
found in GenBank Accession No. AB01 1 172 (amino acid sequence in SEQ ID NO: 32; 
nucleic acid sequence in SEQ ID NO: 33). The sequence of human HDAC-C can be found in 

30 GenBank Accession No. AC004994 (amino acid sequence in SEQ ID NO: 34; nucleic acid 
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sequence in SEQ ID NO: 35). The sequence of human HDAC-D can be found in GenBank 
Accession No. AC004466 (nucleic acid sequence in SEQ ID NO: 36). 

The sequences encoding histone deacetylases from many non-human animal species 
are also known (see, for example, GenBank Accession Numbers AF006603, AF006602,and 

5 AF074882 for murine histone deacetylases). Accordingly, the antisense oligonucleotides of 
the invention may also be complementary to regions of RNA or double-stranded DNA that 
encode histone deacetylases from non-human animals. Particularly, preferred 
oligonucleotides have nucleotide sequences of from about 13 to about 35 nucleotides which 
include the nucleotide sequences shown below as SEQ ID NOs: 1-18. Yet additional 

10 particularly preferred oligonucleotides have nucleotide sequences of from about 15 to about 
26 nucleotides of the nucleotide sequences shown below. Most preferably, the 
oligonucleotides shown below have phosphorothioate backbones, are 20-26 nucleotides in 
length, and are modified such that the terminal four nucleotides at the 5' end of the 
oligonucleotide and the terminal four nucleotides at the 3' end of the oligonucleotide each 

15 have T -O- methyl groups attached to their sugar residues. 

Antisense oligonucleotide specific for human HDAC-1 (MG2608): 
5'-GAA ACG TGA GGG ACT CAG CA-3' (SEQ ID NO: 1). 

Antisense oligonucleotide specific for both human HDAC-1 and human HDAC-2 
(MG2610) is a 25/25/25/25 mixture of four oligonucleotides: 

20 5'- CAG CAA ATT ATG GGT CAT GCG GAT TC-3' (SEQ ID NO: 2); 
5'- CAG CAA GTT ATG AGT CAT GCG GAT TC-3' (SEQ ID NO: 3); 
5'- CAG CAA ATT ATG AGT CAT GCG GAT TC-3' (SEQ ID NO: 4); and 
5'- CAG CAA GTT ATG GGT CAT GCG GAT TC-3' (SEQ ID NO: 5). 
Antisense oligonucleotide specific for human HDAC-2: 

25 5*-TGC TGC TGC TGC TGC TGC CG-3' (MG2628; SEQ ID NO: 6); 
5'-CCT CCT GCT GCT GCT GCT GC-3* (MG2633; SEQ ID NO: 7); 
5'-GGT TCC TTT GGT ATC TGT TT-3' (MG2635; SEQ ID NO: 8); and 
5'-CTC CIT GAC TGT ACG CCA TG-3' (MG2636; SEQ ID NO: 9). 

30 The antisense oligonucleotides according to the invention may optionally be 

formulated with any of the well known pharmaceutical^ acceptable carriers or diluents (see 
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preparation of pharmaceutical^ acceptable formulations in, e.g.. Remington's 
Pharmaceutical Sciences , 18th Edition, ed. A. Gennaro, Mack Publishing Co., Easton, PA, 
1990). 

In a second aspect, the invention provides a method for inhibiting a histone 
5 deacetylase in a cell comprising contacting the cell with the antisense oligonucleotide that 
inhibits the expression of a histone deacetylase. Preferably, cell proliferation is inhibited in 
the contacted cell. Thus, the antisense oligonucleotides according to the invention are useful 
in therapeutic approaches to human diseases including benign and malignant neoplasms by 
inhibiting cell proliferation in cells contacted with the antisense oligonucleotides. The phrase 
10 "inhibiting cell proliferation" is used to denote an ability of a histone deacetylase antisense 
oligonucleotide or a histone deacetylase protein inhibitor (or combination thereof) to retard 
the growth of cells contacted with the oligonucleotide or protein inhibitor, as compared to 
cells not contacted. Such an assessment of cell proliferation can be made by counting 
contacted and non-contacted cells using a Coulter Cell Counter (Coulter, Miami, FL) or a 
15 hemacytometer. Where the cells are in a solid growth (e.g., a solid tumor or organ), such an 
assessment of cell proliferation can be made by measuring the growth with calipers, and 
comparing the size of the growth of contactedcells with non-contacted cells. Preferably, the 
term includes a retardation of cell proliferation that is at least 50% of non-contacted cells. 
More preferably, the term includes a retardation of cell proliferation that is 100% of non- 
20 contacted cells (i.e., the contacted cells do not increase in number or size). Most preferably, 
the terra includes a reduction in the number or size of contacted cells, as compared to non- 
contacted cells. Thus, a histone deacetylase antisense oligonucleotide or a histone 
deacetylase protein inhibitor that inhibits cell proliferation in a contacted cell may induce the 
contacted cell to undergo growth retardation, to undergo growth arrest, to undergo 
25 programmed cell death (i.e., to apoptose), or to undergo necrotic cell death. 

Conversely, the phrase "inducing cell proliferation" is used to denote the requirement 
of the presence or enzymatic activity of a histone deacetylase for cell proliferation in a 
normal (i.e., non-neoplastic) cell. Hence, over-expression of a histone deacetylase that 
induces cell proliferation may or may not lead to increased cell proliferation; however, 
30 inhibition of a histone deacetylase that induces cell proliferation will lead to inhibition of cell 
proliferation. 
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The phrase "inducing cell differentiation" is used to denote the ability of a histone 
deacetylase antisense oligonucleotide or histone deacetylase protein inhibitor (or combination 
thereof) to induce differentiation in a contacted cell as compared to a cell that is not 
contacted. Thus, a neoplastic cell, when contacted with a histone deacetylase antisense 

5 oligonucleotide or histone deacetylase protein inhibitor (or both) of the invention, may be 
induced to differentiate, resulting in the production of a daughter cell that is phylogenetically 
more advanced than the contacted cell. 

The cell proliferation inhibiting ability of the antisense oligonucleo tides according to 
the invention allows the synchronization of a population of a-synchronously growing cells. 

10 For example, the antisense oligonucleotides of the invention may be used to arrest a 
population of non- neoplastic cells grown in vitro in the Gl or G2 phase of the cell cycle. 
Such synchronization allows, for example, the identification of gene and/or gene products 
expressed during the Gl or G2 phase of the cell cycle. Such a synchronization of cultured 
cells may also be useful for testing the efficacy of a new transfection protocol, where 

15 transfection efficiency varies and is dependent upon the particular cell cycle phase of the cell 
to be transfected. Use of the antisense oligonucleotides of the invention allows the 
synchronization of a population of cells, thereby aiding detection of enhanced transfection 
efficiency. 

The anti-neoplstic utility of the antisense oligonucleotides according to the invention 
20 is described in detail elsewhere in this specification. 

In yet other preferred embodiments, the cell contacted with a histone deacetylase 
antisense oligonucleotide is also contacted with a histone deacetylase protein inhibitor. 

As used herein, the term "histone deacetylase protein inhibitor" denotes an active 
moiety capable of interacting with a histone deacetylase at the protein level and reducing the 
25 activity of that histone deacetylase. Histone deacetylase protein inhibitors include, without 
limitation, trichostatin A, trichostatin B, trichostatin C, depudecin, trapoxin, butyrate, 
suberoylanilide hydroxamic acid (SAHA), FR901228 (Fujisawa Pharmaceuticals), and 
acetyldinaline (el-Beltagi et al, Cancer Res. 53(13):3008-3014, 1993). A histone deacetylase 
protein inhibitor is a molecule that reduces the activity of a histone deacetylase to a greater 
30 extent than it reduces the activity of any unrelated protein. In a preferred embodiment, such 
reduction of the activity of a histone deacetylase is at least 5-fold, more preferably at least 
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10-fold, most preferably at least 50-fold. In another embodiment, the activity of a histone 
deacetylase is reduced 100-fold. Preferably, a histone deacetylase protein inhibitor interacts 
with and reduces the activity of fewer than all histone deacetylases. By "all histone 
deacetylases" is meant all of the members of both of the histone deacetylase families of 

5 proteins from a particular species of animal and includes, without limitation, HDAC-1, 
HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E, all of which are 
considered "related proteins," as used herein. For example, a preferred histone deacetylase 
protein inhibitor interacts with and inhibits HDAC-1 and HDAC-2, but does not interact with 
and inhibit HDAC-3. Most preferably, a histone deacetylase protein inhibitor interacts with 

10 and reduces the activity of one histone deacetylase (e.g., HDAC-2), but does not interact with 
or reduce the activities of the other histone deacetylases (e.g., HDAC-1 and HDAC-3). As 
discussed below, a preferred histone deacetylase protein inhibitor is one that interacts with 
and reduces the enzymatic activity of a histone deacetylase that is involved in tumorigenesis. 
Preferably, the histone deacetylase protein inhibitor is operably associated with the 

15 antisense oligonucleotide. As mentioned above, the antisense oligonucleotides according to 
the invention may optionally be formulated well known pharmaceutically acceptable carriers 
or diluents. This formulation may further contain one or more one or more additional histone 
deacetylase antisense oligonucleotide(s), and/or one or more histone deacetylase protein 
inhibitor(s), or it may contain any other pharmacologically active agent. 

20 In a particularly preferred embodiment of the invention, the antisense oligonucleotide 

is in operable association with a histone deacetylase protein inhibitor. The term "operable 
association" includes any association between the antisense oligonucleotide and the histone 
deacetylase protein inhibitor which allows an antisense oligonucleotide to inhibit histone 
deacetylase-encoding nucleic acid expression and allows the histone deacetylase protein 

25 inhibitor to inhibit histone deacetylase enzymic activity. One or more antisense 

oligonucleotide of the invention may be operably associated with one or more histone 
deacetylase protein inhibitor. Preferably, an antisense oligonucleotide of the invention that 
targets one particular histone deacetylase (e.g., HDAC-2) is operably associated with a 
histone deacetylase protein inhibitor which targets the same histone deacetylase. A preferred 

30 operable association is a hydrolyzable. Preferably, the hydrolyzable association is a covalent 
linkage between the antisense oligonucleotide and the histone deacetylase protein inhibitor. 
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Preferably, such covalent linkage is hydrolyzable by esterases and/or amidases. Examples of 
such hydrolyzable associations are well known in the art. Phosphate esters are particularly 
preferred. 

In certain preferred embodiments, the covalent linkage may be directly between the 
5 antisense oligonucleotide and the histone deacetylase protein inhibitor so as to integrate the 
histone deacetylase protein inhibitor into the backbone. Alternatively, the covalent linkage 
may be through an extended structure and may be formed by covalently linking the antisense 
oligonucleotide to the histone deacetylase protein inhibitor through coupling of both the 
antisense oligonucleotide and the histone deacetylase protein inhibitor to a carrier molecule 

10 such as a carbohydrate, a peptide or a lipid or a glycolipid. Other preferred operable 

associations include lipophilic association, such as formation of a liposome containing an 
antisense oligonucleotide and the histone deacetylase protein inhibitor covalently linked to a 
lipophilic molecule and thus associated with the liposome. Such lipophilic molecules include 
without limitation phosphotidylcholine, cholesterol, phosphatidylethanolamine, and synthetic 

15 neoglycolipids, such as syaiyllacNAc-HDPE. In certain preferred embodiments, the operable 
association may not be a physical association, but simply a simultaneous existence in the 
body, for example, when the antisense oligonucleotide is associated with one liposome and 
the protein effector is associated with another liposome. 

In a third aspect, the invention provides a method for inhibiting neoplastic cell 

20 proliferation in an animal comprising administering to an animal having at least one 
neoplastic cell present in its body a therapeutically effective amount of the antisense 
oligonucleotide of the first aspect of the invention with a pharmaceutically acceptable carrier 
for a therapeutically effective period of time. Preferably, the animal is a mammal, 
particularly a domesticated mammal. Most preferably, the animal is a human. 

25 The term "neoplastic cell" is used to denote a cell that shows aberrant cell growth. 

Preferably, the aberrant cell growth of a neoplastic cell is increased cell growth. A neoplastic 
cell may be a hyperplastic cell, a cell that shows a lack of contact inhibition of growth in 
vitro, a benign tumor cell that is incapable of metastasis in vivo, or a cancer cell that is 
capable of metastases in vivo and that may recur after attempted removal. The term 

30 "tumorigenesis" is used to denote the induction of cell proliferation that leads to the 
development of a neoplastic growth. 
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The terms "therapeutically effective amount" and "therapeutically effective period of 
time" are used to denote known treatments at dosages and for periods of time effective to 
reduce neoplastic cell growth. Preferably, such administration should be parenteral, oral, 
sublingual, transdermal, topical, intranasal, or intrarectal. When administered systemically 
5 the therapeutic composition is preferably administered at a sufficient dosage to attain a blood 
level of antisense oligonucleotide from about 0.1 \iM to about 10 jiM. For localized 
administration, much lower concentrations than this may be effective, and much higher 
concentrations may be tolerated. One of skill in the art will appreciate that such therapeutic 
effect resulting in a lower effective concentration of the histone deacetylase inhibitor may 

10 vary considerably depending on the tissue, organ, or the particular animal or patient to be 
treated according to the invention. 

In a preferred embodiment, the therapeutic composition of the invention is 
administered systemically at a sufficient dosage to attain a blood level of antisense 
oligonucleotide from about 0.01 \xM to about 20 |iM. In a particularly preferred embodiment, 

15 the therapeutic composition is administered at a sufficient dosage to attain a blood level of 
antisense oligonucleotide from about 0.05 \xM to about 15 \xM. In a more preferred 
embodiment, the blood level of antisense oligonucleotide is from about 0.1 \iM to about 10 
jiM. 

For localized administration, much lower concentrations than this may be 
20 therapeutically effective. Preferably, a total dosage of antisense oligonucleotide will range 
from about 0. 1 mg to about 200 mg oligonucleotide per kg body weight per day. In a more 
preferred embodiment, a total dosage of antisense oligonucleotide will range from about 1 mg 
to about 20 mg oligonucleotide per kg body weight per day. In a most preferred embodiment, 
a total dosage of antisense oligonucleotide will range from about 2 mg to about 10 mg 
25 oligonucleotide per kg body weight per day. In a particularly preferred embodiment, the 
therapeutically effective amount of a histone deacetylase antisense oligonucleotide is about 
0.5 mg oligonucleotide per kg body weight per day. 

In certain preferred embodiments of the third aspect of the invention, the method 
further comprises administering to the animal a therapeutically effective amount of a histone 
30 deacetylase protein inhibitor with a pharmaceutical^ acceptable carrier for a therapeutically 
effective period of time. Preferably, the histone deacetylase protein inhibitor is operably 
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associated with the antisense oligonucleotide. Methods for the operable association of a 
histone deacetylase protein inhibitor with a histone deacetylase antisense oligonucleotide are 
described above. 

The histone deacetylase protein inhibitor-containing therapeutic composition of the 
5 invention is administered systemically at a sufficient dosage to attain a blood level histone 
deacetylase protein inhibitor from about O.OluM to about lOpM. In a particularly preferred 
embodiment, the therapeutic composition is administered at a sufficient dosage to attain a 
blood level of histone deacetylase protein inhibitor from about O.OSpM to about 10|uM. In a 
more preferred embodiment, the blood level of histone deacetylase protein inhibitor is from 
10 about 0. 1 pM to about 7nM. For localized administration, much lower concentrations than 
this may be effective. Preferably, a total dosage of histone deacetylase protein inhibitor will 
range from about 0.01 mg to about 5 mg protein effector per kg body weight per day. In a 
more preferred embodiment, a total dosage of histone deacetylase protein inhibitor will range 
from about 0. 1 mg to about 4 mg protein effector per kg body weight per day. In a most 
15 preferred embodiment, a total dosage of histone deacetylase protein inhibitor will range from 
about 0. 1 mg to about 1 mg protein effector per kg body weight per day. In a particularly 
preferred embodiment, the therapeutically effective synergistic amount of histone deacetylase 
protein inhibitor (when administered with an antisense oligonucleotide) is 0.1 mg per kg body 
weight per day. 

20 This aspect of the invention results in an improved inhibitory effect, thereby reducing 

the therapeutically effective concentrations of either or both of the nucleic acid level inhibitor 
(Le., antisense oligonucleotide) and the protein level inhibitor (i.e.,histone deacetylase protein 
inhibitor) required to obtain a given inhibitory effect as compared to those necessary when 
either is used individually. 

25 Furthermore, one of skill will appreciate that the therapeutically effective synergistic 

amount of either the antisense oligonucleotide or the histone deacetylase inhibitor may be 
lowered or increased by fine tuning and altering the amount of the other component. The 
invention therefore provides a method to tailor the administration/treatment to the particular 
exigencies specific to a given animal species or particular patient. Therapeutically effective 

30 ranges may be easily determined for example empirically by starting at relatively low 
amounts and by step- wise increments with concurrent evaluation of inhibition. 
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In a fourth aspect, the invention provides a method for investigating the role of a 
particular histone deacetylase in cellular proliferation, including the proliferation of 
neoplastic cells. In this method, the cell type of interest is contacted with an amount of an 
antisense oligonucleotide that inhibits the expression of a histone deacetylase, as described 

5 for the first aspect according to the invention, resulting in inhibition of expression of the 
histone deacetylase in the cell. If the contacted cell with inhibited expression of the histone 
deacetylase also shows an inhibition in cell proliferation, then the histone deacetylase is 
involved in the induction of cell proliferation. In this scenario, if the contacted cell is a 
neoplastic cell, and the contacted neoplastic cell shows an inhibition of cell proliferation, then 

10 the histone deacetylase whose expression was inhibited is a histone deacetylase that is 
involved in tumorigenesis. Preferably, the histone deacetylase is HDAC-1, HDAC-2, 
HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E. 

Thus, by identifying a particular histone deacetylase that is involved in the induction 
of cell proliferation, only that particular histone deacetylase need be targeted with an 

15 antisense oligonucleotide to inhibit cell proliferation or induce differentiation. Consequently, 
a lower therapeutically effective dose of antisense oligonucleotide may be able to effectively 
inhibit cell proliferation. Moreover, undesirable side effects of inhibiting all histone 
deacetylases may be avoided by specifically inhibiting the one (or more) histone 
deacetylase(s) involved in inducing cell proliferation. 

20 Once such a histone deacetylase involved in inducing cell proliferation is identified 

. using the antisense oligonucleotides of the first aspect of the invention, then histone 
deacetylase protein inhibitors may be generated that specifically inhibit the histone 
deacetylase involved in inducing cell proliferation, while not inhibiting other histone 
deacetylases not involved in inducing cell proliferation. Accordingly, in a fifth aspect, the 

25 invention provides a method for identifying a histone deacetylase protein inhibitor that 
inhibits a histone deacetylase that is involved in the induction of cell proliferation. This 
method comprises contacting a histone deacetylase identified as being involved in inducing 
cell proliferation with a candidate compound and measuring the enzymatic activity of the 
contacted histone deacetylase. A reduction in the enzymatic activity of the contacted histone 

30 deacetylase identifies the candidate compound as a histone deacetylase protein inhibitor that 
inhibits a histone deacetylase that is involved in induction of cell proliferation. 
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Measurement of the enzymatic activity of a histone deacetylase can be achieved using 
known methodologies. For example, Yoshida et aL (J. Biol. Chem. 265: 17174-17179, 1990) 
describe the assessment of histone deacetylase enzymatic activity by the detection of 
acetylated histones in trichostatin A treated cells. Taunton et aL (Science 272: 408-41 1, 
1996) similarly describes methods to measure histone deacetylase enzymatic activity using 
endogenous and recombinant HDAC-1. Both Yoshida et aL (J. Biol. Chem. 265: 17174- 
17179, 1990) and Taunton et al. (Science 272: 408-41 1, 1996) are hereby incorporated by 
reference. 

Preferably, the histone deacetylase protein inhibitor that inhibits a histone deacetylase 
that is involved in induction of cell proliferation is a histone deacetylase protein inhibitor that 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

In a sixth aspect, the invention provides a method for identifying a histone deacetylase 
that is involved in induction of cell differentiation comprising contacting a cell with an 
antisense oligonucleotide that inhibits the expression of a histone deacetylase, wherein 
induction of differentiation in the contacted cell identifies the histone deacetylase as a histone 
deacetylase that is involved in induction of cell differentiation. Preferably, the cell is a 
neoplastic cell. In preferred embodiments, the histone deacetylase is HDAC-1, HDAC-2, 
HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E. 

In a seventh aspect, the invention provides a method for identifying a histone 
deacetylase protein inhibitor that inhibits a histone deacetylase that is involved in induction 
of cell differentiation comprising contacting a histone deacetylase identified by the method of 
the sixth aspect of the invention with a candidate compound and measuring the enzymatic 
activity of the contacted histone deacetylase, wherein a reduction in the enzymatic activity of 
the contacted histone deacetylase identifies the candidate compound as a histone deacetylase 
protein inhibitor that inhibits a histone deacetylase that is involved in induction of cell 
differentiation. In certain preferred embodiments, the histone deacetylase protein inhibitor 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

In an eighth aspect, the invention provides a histone deacetylase protein inhibitor 
identified by the method of the fifth or the seventh aspects of the invention. Preferably, the 
histone deacetylase protein inhibitor is substantially pure. 
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Substantially purified proteins can be achieve by any standard method including, 
without limitation, expression of recombinant protein, affinity chromatography, antibody- 
based affinity purification, and high performance liquid chromatography (HPLC; see, e.g., 
Fisher (1980) I Moratory Technique.* in Biochemistry and Molecular Biology, Work and 
Burdon (eds.), Elsevier). Preferably, a substantially purified protein is at least 80%, by 
weight, pure in that it is free from other proteins or naturally-occurring organic molecules. 
More preferably, a substantially purified protein is at least 90% pure, by weight. Most 
preferably, a substantially purified protein is at least 95% pure, by weight. 

In a ninth aspect, the invention provides a method for inhibiting cell proliferation in a 
cell comprising contacting a cell with at least two of the reagents selected from the group 
consisting of an antisense oligonucleotide that inhibits a histone deacetylase, a histone 
deacetylase protein inhibitor, an antisense oligonucleotide that inhibits a DNA 
methyltransferase, and a DNA methyltransferase protein inhibitor. In one embodiment, the 
inhibition of cell growth of the contacted ceU is greater than the inhibition of cell growth of a 
cell contacted with only one of the reagents. In certain preferred embodiments, each of the 
reagents selected from the group is substantially pure. In preferred embodiments, the cell is a 
neoplastic cell. In yet additional preferred embodiments, the reagents selected from the 
group are operably associated. 

Antisense oligonucleotides that inhibit DNA methyltransferase are described in Szyf 
and von Hofe, U.S. Patent No. 5,578,716, the entire contents of which are incorporated by 
reference. DNA methyltransferase protein inhibitors include, without limitation, 5-aza-2'- 
deoxycytidine (5-aza-dC), 5-fluoro-2'-deoxycytidine, 5-aza-cytidine (5-aza-C), or 5,6- 
dihydro-5-aza-cytidine. 

The following examples are intended to further illustrate certain preferred 
embodiments of the invention and are not limiting in nature. Those skilled in the art will 
recognize, or be able to ascertain, using no more than routine experimentation, numerous 
equivalents to the specific substances and procedures described herein. Such equivalents are 
considered to be within the scope of this invention, and are covered by the appended claims. 
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Example 1 
.Srrpp.nin p nf Antisense Oligonucleotides 
To identify which antisense oligonucleotides were most effective at inhibiting a 
specific histone deacetylase, a number of oligonucleotides were generated based on the 
sequences provided in GenBank Accession Number U50079 for HDAC-1 and GenBank 
Accession Number U31 8 14 for HDAC-2. Some of the oligonucleotides screened were 
described in Table 2 and Table 3 of Besterman et aL, U.S. patent application serial no. 
60/104,804, filed October 19, 1998, the entire disclosure of which is hereby incorporated by 
reference. 

In addition, oligonucleotides were generated which were complementary to both 
HDAC-1 and HDAC-2. 

To screen these oligonucleotides for an ability to inhibit the targeted histone 
deacetylase, a Northern blotting analysis was first performed. To do this, T24 human bladder 
carcinoma cells (commercially available from the American Type Culture Collection 
(ATCC), Manassas, VA) were grown under suggested conditions. Before addition of 
oligonucleotides, cells were washed with PBS (phosphate buffered saline). Next, lipofectin 
transfection reagent (Gibco-BRL Mississauga, Ontario), at a concentration of 6.25 ug/ml, 
was added to serum free OPTIMEM medium (GIBCO/BRL), which was then added to the 
cells. Oligonucleotides to be screened were then added to different wells of cells {i.e., one 
oligonucleotide per well of cells). The same concentration of oligonucleotide {e.g., 50 nM) 
was used per well of cells. The cells were allowed to incubate with lipofectin and 
oligonucleotide for 4 hours at 37°C in a cell culture incubator. The cells were then washed 
with PBS and returned to full serum-containing medium. Twenty-four hours later, the cells 
were harvested for determination of HDAC mRNA levels by Northern blotting analysis. 

For determination of mRNA levels by Northern blot, total RNA was prepared from 
cells by the guanidinium isothiocyanate standard procedure (see, e.g., Ausubel et aL, Current 
ProtocoLs in Molecular Biology . John Wiley & Sons, New York, NY, 1994), with the 
exception of an additional precipitation step in 2 M LiCl overnight at 4°C to purify RNA 
from cellular DNA contamination. Northern blotting analysis was performed according to 
standard protocols. Probes for HDAC-1 and HDAC-2 were full length cDNA clones 
generated by PCR amplification from the known sequences for each {e.g., GenBank 



-22- 



WO 00/71703 



PCT7IB00/01252 



Accession Nos. U50079 and U31814, respectively). These probes were radiolabeled with 
32 P-ATP. Northern blots were scanned and quantified using Alpha Imager (Alpha 
Innovotech). 

The oligonucleotides which showed an ability to reduce the mRNA expression of a 
5 targeted histone deacetylase {i.e., were able to inhibit transcription of the histone deacetylase 
mRNA) were next screened for an ability to inhibit expression of the targeted histone 
deacetylase protein. To do this, T24 cells were transfected with oligonucleotide using 
lipofectin as described above. Twenty-four hours later, the cells were lysed according to 
standard procedures. The whole cell extracts (50 \xg) were resolved on 7-15% gradient 
10 SDS/PAGE, transferred to PVDF membrane (Amersham, Arlington Heights, IL), and 

subjected to Western blotting analysis with rabbit polyclonal HDAC1- and HDAC-2 specific 
antibodies (1:500, Santa Cruz Biotech., Santa Cruz, CA) were used. Detection was 
accomplished with a secondary anti- rabbit IgG-HR peroxidase antibody and an enhanced 
chemiluminescence detection kit (Amersham) accordingly to manufacturer's instructions. 
15 Based on our results, the following antisense oligonucleotides were identified as being 

most effective at inhibiting the expression of targeted histone deacetylase as determined by 
both mRNA and protein expression blotting analysis. These oliognucleotides are as follows: 
For inhibition of HDAC-1, Oligonucleotide No. MG2608 having the sequence: 
y- GAAA OG TGA GGG ACT CAGCA-3' (SEQ ID NO: 10). 
20 For inhibition of both HDAC- 1 and HDAC-2, Oligonucleotide No. MG2610 is a 

25/25/25/25 mixture of four oligonucleotides having the sequences: 

5'- CAGCAA ATT ATG GGT CAT GCG GAUUC-3' (SEQ ID NO: 1 1); 
5'- CAGCAA GTT ATG AGT CAT GCG GAUUC-3' (SEQ ID NO: 12); 
5'- CAGC AA ATT ATG AGT CAT GCG GAUUC-3' (SEQ ID NO: 13); 
25 5'- CAGC AA GTT ATG GGT CAT GCG GAUUC-3' (SEQ ID NO: 14). 

For inhibition of HDAC-2, Table I shows the antisense oligonucleotides found to be 
most effective: 

30 
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Table I 



Oligonucleotide 

No. 


sequence 


NO 


Tarpet 

X CXI gwl 


MG2628 


5 -UGC UGC TGC TGC TGC TGCCG-3' 


15 


121-141 


MG2633 


5'-CCU CCT GCT GCT GCT GCU GC-3' 


16 


132-152 


MG2635 


5'-GGU UCC TTT GGT ATC TGU UU-3' 


17 


1605-1625 


MG2636 


5'-CUC CTT GAC TGT ACG CCA UG-3' 


18 


1-20 



(***) target reference numbering is in accordance with HDAC-2, GenBank Accession Number 
U31814. 



5 To evaluate the specificity of the second generation histone deacetylase antisense 

oligonucleotides, mismatch control oligonucleotides of HDAC-1 (MG2608) and HDAC-1 / 2 
(MG2610) were generated. These mismatch control oligonucleotides were generated by 
substituting bases, primarily in the four 5' and 3' nucleotides, where the highest affinity with 
the targeted histone deacetylase-encoding nucleic acid occurs. 

10 HDAC-1 MISMATCH CONTROL (MG2609), has the sequence: 
5-CAAUCG TCA GAG ACT CCGAA-3' (SEQ ID NO: 19). 

HDAC-1 / 2 MISMATCH CONTROL (MG2637), has a 225/25/25/25 mixture of four 
oligonucleotides having the sequences: 

5'- AAG G AA GTC ATG AAT GAT GCC C AU UG -3' (SEQ ID NO: 20); 
15 5'-AAGGAA ATC ATG GAT GAT GCC C AU UG -3' (SEQ ID NO: 21); 

5'-AAGGAA GTC ATG GAT GAT GCC C AU UG -3' (SEQ ID NO: 22); 

5-AAGGAA ATC ATG AAT GAT GCC C AU UG -3' (SEQ ID NO: 23). 

These oligonucleotides (i.e., having SEQ ID NOs: 10-23) were second generation 

oligonucleotides (i.e., 4x4 hybrids). That is, oligonucleotides having SEQ ID NOs: 10-23 
20 were chemically modified as follows: A equals 2'-deoxyriboadenosine; C equals 2'- 

deoxyribocytidine; G equals 2'-deoxyriboguanosine; T equals 2'-deoxyribothymidine; A 

equals riboadenosine; U equals uridine; C equals ribocytidine; and G equals riboguanosine. 

The underlined bases were 2'-methoxyribose substituted nucleotides. Non-underlined bases 

indicate deoxyribose nucleosides. The backbone of each oligonucleotide consisted of a 
25 phosphorothioate linkage between adjoining nucleotides. 
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A number of oligonucleotides are next generated which are complementary to 
HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, and HDAC-E. These oligonucleotides 
are based on the known nucleic acid sequences of these histone deacetylases (see, e.g., 
GenBank Accession No. U75697 for HDAC-3). Antisense oligonucleotides specific for one 
5 of these histone deacetylases are screened for efficacy at inhibiting expression of mRNA and 
protein as described above for HDAC-1, HDAC-1 / 2, and HDAC-2. In addition, antisense 
oligonucleotides that inhibit more than one histone deacetylase (e.g., HDAC-1 / 3 / C- 
specific) are also generated by mixing antisense oligonucleotides specific for each histone 
deacetylase and screened for efficacy. 

10 

Example 2 

Inhibition of Histone Deacetvla.se mRNA Expression With Antisense 
Oli gonucleotides 

To determine the specificity and dose requirements of the antisense oligonucleotides 
15 specific for histone deacetylase-encoding nucleic acid, the dose dependent inhibition of these 
oligonucleotides on histone deacetylase mRNA expression was examined. 

To do this, T24 cells were transfected using lipofectin (as described in Example 1) 
using 10, 25, 50, or 100 nM oligonucleotide. The cells were harvested twenty-four hours 
following transfection, RNA prepared, and Northern blotting analysis performed as described 
20 in Example 1 using radiolabeUed HDAC-1 and HDAC-2 cDNA as probe. 

Fig. 1 shows the dose dependent inhibition of HDAC-1 mRNA expression by both 
HDAC-1 and HDAC-1 / 2 antisense oligonucleotides at 50-100 nM. Conversely, HDAC-2 
mRNA expression was inhibited by only the HDAC-1 / 2 antisense oligonucleotide 
(MG2610) at 50-100 nM, while the HDAC-1 antisense oligonucleotide (MG2608) had no 
25 effect. The oligonucleotides used in the experiment, the results of which are shown in Fig. 1 , 
were first generation oligonucleotides (i.e., were not chemically modified). The 
oligonucleotides used to obtain the results shown in Fig. 1 had sequences of SEQ ID NOs: 1- 
5. 

Fig. 2 shows the dose-dependent inhibition of HDAC-2 mRNA by HDAC-2 antisense 
30 oligonucleotide. All four HDAC-2 antisense oligonucleotide (MG2628, MG2633, MG2635, 
and MG2636) were able to reduce the level of HDAC-2 mRNA expression at 50-100 nM. 
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MG2628 appeared particularly efficacious at reducing HDAC-2 mP M A expression in this 
experiment. 

These data demonstrated that by targeting histone deacetylase at the nucleic acid level 
with antisense oligonucleotide, a reduction in mRNA expression could be achieved 24 hours 
5 following exposure to the oligonucleotide. 

Example 3 

Inhibition of Histone Deacetvlase Prot f.in Expression With 
Second Generation Antisense Oligonu cleotides 

10 To determine the ability of histone deacetylase antisense oligonucleotides to inhibit 

protein expression, second generation versions of the HDAC-1, HDAC-1 / 2, and HDAC-2 
antisense oligonucleotides were generated. Each of these second generation antisense 
oligonucleotides had a backbone consisting of a phosphorothioate linkage between each 
adjoining nucleotide. Moreover, the four terminal nucleotide residues at both the 5' and 3' 

15 ends of the olgonucleotide had sugar residues comprising a 2'-0-methyl group. This 
modification to the terminal nucleotide residues served to increase binding affinity of the 
oligonucleotide to the targeted nucleic acid, and to increase the stability of the 
oligonucleotide by inhibiting nuclease susceptibility. 

Fig. 3 shows the ability of second generation HDAC-2 antisense oligonucleotides to 

20 inhibit HDAC-2 protein expression. T24 cells were transfected with 0, 25, or 50 nM 

MG2628 or MG2636 using lipofectin, as described in Example 1. Twenty-four hours later, 
the cells were transfected a second time with the same amount of the same oligonucleotide. 
Twenty-four hours after this (i.<?., 48 hours after the first transfection), cellular proteins were 
prepared, resolved on 7-15% gradient SDS-PAGE, and subjected to Western blotting analysis 

25 as described in Example 1 with rabbit polyclonal HDAC2 specific antibody (1 :500, Santa 
Cruz Biotech). Following blotting with the secondary anti- rabbit IgG-HR peroxidase 
antibody and visualization with the enhanced chemiluminescence detection kit (Amersham), 
the blot was stripped and re-probed with an antibody specific to actin to verify equal loading 
of all wells (data not shown). 

30 As can be seen in Fig. 3, 50 uM of second generation MG2628 or MG2836 was able 

to inhibit HDAC-2 protein expression. 
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Fig. 4 shows the specific ability of the HDAC-1 / 2 and HDAC- * antisense 
oligonucleotides to inhibit protein expression of both HDAC-1 and HDAC-2 or HDAC-1, 
respectively, when compared to the mismatch controls. T24 cells were transfected twice as 
described above with 50 nM oligonucleotide. Cell lysates were prepared twenty-four hours 
following the second transfection, resolved on 7-15% gradient SDS-PAGE, and transferred to 
PVDF membrane. The PVDF membrane blot was first blotted with anti-HD AC- 1 antibody. 
Following detection with horseradish peroxidase-labelled secondary antibody and enhanced 
chemiluminescence, the blot was stripped, and re-probed with anti-HDAC-2 antibody. 
Following detection, the blot was stripped for a second time and re-probed with an actin- 
specific antibody to verify equal protein loading in the lanes. 

As can be seen in Fig. 4, both HDAC-1 and HDAC-1 / 2 mismatch control 
oligonucleotides failed to inhibit HDAC-1 or HDAC-1 and HDAC-2 protein expression, 
respectively. Conversely, HDAC-1 antisense oligonucleotide effectively reduced expression 
of HDAC-1 protein, and HDAC-1 / 2 antisense oligonucleotide reduced protein expression of 
both HDAC-1 and HDAC-2. 

Example 4 

TftenHfication of A Hktnne Deac p.tvlase Involved in Induction of Cell Proliferation 
Antisense oligonucleotides that inhibit expression of different histone deacetylases, 
according to the invention, are screened to identify a histone deacetylase that induces cell 
proliferation in cultured cells. 

To identify a histone deacetylase that induces normal (i.e., non-neoplastic) cell 
division, cultured normal human fibroblast cells are transfected with an antisense 
oligonucleotide that inhibits the expression of a histone deacetylase. While any standard 
transfection protocol may be employed, including, without limitation, CaP0 4 precipitation, 
electroporation, DEAE-dextran), transfection using the lipofectin transfection reagent (Gibco- 
BRL) is preferred. Following transfection with lipofectin and a histone deacetylase antisense 
oligonucleotide, cells are harvested by trypsinization at various time points, and counted 
using a hemacytometer or a Coulter Cell Counter. Mock transfected control cells (i.e., treated 
with lipofectin plus a control, non-specific oligonucleotide) are also harvested and counted. 
Both the antisense oligonucleotide- and mock-transfected cells are also visually inspected 



-27- 



WO 00/71703 



PCT/IBOO/01252 



under a microscope for any phenotypic changes (e.g., induction of apoptosis). An antisense 
oligonucleotide that inhibits the expression of a histone deacetylase that is found to inhibit 
cell proliferation when transfected into a normal cell identifies a histone deacetylase that is 
involved in induction of cell proliferation in normal cells. 

5 To identify a histone deacetylase that induces neoplastic cell proliferation, T24 

bladder carcinoma cells are transfected with histone deacetylase antisense oligonucleotides 
according to the invention and their growth pattern is observed and compared to that of 
untransfected control cells. For this purpose, one day before transfection, T24 cells ( ATCC 
No. HTB-4) are plated onto 10 cm plates at 4 X 10 5 cells/dish. At the time of transfection, 

10 cells are washed with phosphate buffered saline (PBS) and 5 mi of Opti-MEM media 

(Gibco-BRL, Mississauga, Ontario) containing 6.25 pg/ml lipofectin transfection reagent is 
added. The antisense oligonucleotides to be tested are diluted to the desired concentration 
from a 0.1 mM stock solution in the transfection media. After a four-hour incubation at 37°C 
in a 5% C0 2 incubator, the plates are washed with PBS and 10 ml of fresh cell culture media 

15 is added. T24 cells are transfected for a total of three days and split every other day to ensure 
optimal transfection conditions. At various time points, cells are harvested by trypsinization 
and pelleted by centrifugation at 1 100 rpm and 4°C for five minutes. The cells are 
resuspended in PBS and counted on a Coulter Particle Counter to determine the total cell 
number. Mock-transfected T24 cells (transfected with lipofectin and a control 

20 oligonucleotide) are similarly grown, harvested, and counted. An antisense oligonucleotide 
that inhibits the expression of a histone deacetylase that is found to inhibit cell proliferation 
when transfected into a neoplastic cell identifies a histone deacetylase that is involved in 
induction of cell proliferation in neoplastic cells. 

By screening a number of different histone deacetylase antisense oligonucleotides in 

25 normal and neoplastic cells, a histone deacetylase that is involved in induction of cell 
proliferation may be readily identified. Most preferably, a histone deacetylase antisense 
oligonucleotide of the invention is one that inhibits cell proliferation of neoplastic cells, but 
does not inhibit cell proliferation in normal cells. 
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Example 5 

A Histone Deacetylase Protein Inhibitor that Interacts With and Reduces the 
Fny ymaric Activity of A Histone Deacetylase Involved in the Induction of Cell Proliferation 
A histone deacetylase that is identified as being involved in the induction of cell 
5 proliferation (identified, for example, in the methods of Example 4), is used as a target for 
candidate compounds designed to interact with and inhibit its enzymatic activity. As a 
positive control, FR901228 (available from Fujisawa Pharmaceuticals), is used. 

Candidate compounds can be derived from any source and may be naturally- 
occurring or synthetic, or may have naturally-occurring and synthetic components. 
10 Candidate compounds may also be designed to chemically resemble any of the known 
histone deacetylase protein inhibitors, including, without limitation, trichostatin A, 
trichostatin C, trapoxin, depudecin, suberoylanilide hydroxamic acid (SAHA), FR901228, 
and butyrate. 

Once candidate compounds are identified, a pool of such compounds may be added to 

15 a histone deacetylase. Such a histone deacetylase is preferably one that is identified using the 
antisense oligonucleotides of the invention as a histone deacetylase involved in induction of 
cell proliferation. The histone deacetylase may be purified, for example, by using antibodies 
specific to that particular histone deacetylase (e.g., anti-HDAC-1 antibody commercially 
available from Santa Cruz Biotech.) or by recombinant production of the histone deacetylase 

20 in prokaryotic or eukaryotic cells. The histone deacetylase may also be present in a cell 
which normally expresses the histone deacetylase. 

Pools of candidate compounds are added to the histone deacetylase, and the 
enzymatic activity of the histone deacetylase is measured. A pool of candidate compounds 
showing such a histone deacetylase inhibiting activity is sub-divided, and the subdivisions 

25 tested until one candidate compound is isolated having a histone deacetylase inhibiting 
activity. It will be understood that once a pool of candidate compounds is identified as 
having an ability to inhibit histone deacetylase enzymatic activity, the pool may be screened 
via various methods to ascertain the presence within the pool or one or more histone 
deacetylase protein inhibitor compounds. For example, if the pool is initially screened in a 

30 cell having a histone deacetylase, the pool may be subsequently screened on purified histone 
deacetylase. 
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Preferably, the candidate compound(s) found to be a histone dracetylase protein 
inhibitor inhibits the activity of fewer than all histone deacetylases. More preferably, such a 
candidate compound inhibits only those histone deacetylases that are involved in the 
induction of cell proliferation. Even more preferably, the candidate compound that is 

5 identified as a histone deacetylase protein inhibitor is one that inhibits only one histone 
deacetylase, where that one histone deacetylase is involved in the induction of cell 
proliferation. Most preferably, the candidate compound that is identified as a histone 
deacetylase protein inhibitor is one that inhibits only one histone deacetylase, where that one 
histone deacetylase is involved in the induction of cell proliferation in neoplastic cells, but is 

10 not involved in the induction of cell proliferation in normal cells. 

In another method to identify a candidate compound that is a histone deacetylase 
protein inhibitor, purified histone deacetylase is allowed to adhere to the bottom of wells in a 
96-well microtiter plate. Candidate compounds (or pools thereof) are then added to the plate, 
where each candidate compound has been modified with the covalent attachment of a 

15 detectable marker {e.g., a biotin label). Binding of the candidate compound to the plate- 
bound histone deacetylase is detected via addition of a secondary reagent that binds to the 
detectable marker {e.g., a streptavidin-labelled fluorophore), and subsequent analysis of the 
plate on a micro-titer plate reader. Candidate compounds thus identified which interact with 
purified histone deacetylase are then screened for an ability to inhibit the enzymatic activity 

20 of the histone deacetylase. 

Example 6 

Anti-Neo plastic Effect of Histone Deacetylase Antisense Oligonucleotide 

on Tumor Cells in Vivo 
25 The purpose of this example is to illustrate the ability of the histone deacetylase 

antisense oligonucleotide of the invention to treat diseases responsive to histone deacetylase 
inhibition in animals, particularly mammals. This example further provides evidence of the 
ability of the methods and compositions of the invention to inhibit tumor growth in 
domesticated mammal. Eight to ten week old female BALB/c nude mice (Taconic Labs, 
30 Great Barrington, NY) are injected subcutaneously in the flank area with 2 x 10 6 

preconditioned A549 human lung carcinoma cells. Preconditioning of these cells is done by 
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a minimum of three consecutive tumor transplantations in the same strain of nude mice. 
Subsequently, tumor fragments of approximately 30 mgs are excised and implanted 
subcutaneously in mice, in the left flank area under Forene anesthesia (Abbott Labs., Geneva, 
Switzerland). When the tumors reaches a mean volume of 100 mm 3 , the mice are treated 
intravenously, by daily bolous infusion into the tail vein, with oligonucleotide saline 
preparations containing 0.1-6 mg/kg of antisense oligonucleotide (Sigma, St. Louis, MO). 
The optimal final concentration of the oligonucleotide is established by dose response 
experiments according to standard protocols. Tumor volume is calculated according to 
standard methods every second day post infusion (e.g., Meyer et al., Int. J. Cancer 43:851- 
856 (1989)). Treatment with the oligonucleotides according to the invention causes a 
significant reduction in tumor weight and volume relative to controls treated with saline only 
(i.e., no oligonucleotide) or controls treated with saline plus a control, non-specific 
oligonucleotide. In addition, the activity of histone deacetylase when measured is expected 
to be significantly reduced relative to saline treated controls. 

Example 7 

Syner gistic Anti-Neoplastic Effect of Histone Deacetv lase Antisense Oligonucleotide 
and Histone Deacetvlase Protein Inhibitor on Tumor Cells in Vivo 

The purpose of this example is to illustrate the ability of the histone deacetylase 
antisense oligonucleotide and the histone deacetylase protein inhibitor of the invention to 
inhibit tumor growth in a mammal. As described in Example 6, mice bearing implanted 
A549 tumors (mean volume 100 mm 3 ) are treated daily with saline preparations containing 
from about 0. 1 mg to about 30 mg per kg body weight of histone deacetylase antisense 
oligonucleotide. A second group of mice is treated daily with pharmaceutical^ acceptable 
preparations containing from about 0.01 mg to about 5 mg per kg body weight of histone 
deacetylase protein inhibitor. Some mice receive both the antisense oligonucleotide and the 
histone deacetylase protein inhibitor. Of these mice, one group may receive the antisense 
oligonucleotide and the histone deacetylase protein inhibitor simultaneously intravenously 
via the tail vein. Another group may receive the antisense oligonucleotide via the tail vein, 
and the histone deacetylase protein inhibitor subcutaneously. Yet another group may receive 
both the antisense oligonucleotide and the histone deacetylase protein inhibitor 
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simultaneously via a subcutaneous injection. Control groups of mice ~e similarly 
established which receive no treatment (e.g., saline only), a mismatch antisense 
oligonucleotide only, a control compound that does not inhibit histone deacetylase activity, 
and mismatch antisense oligonucleotide with control compound. 

Tumor volume is measured with calipers. Treatment with the antisense 
oligonucleotide plus the histone deacetylase protein inhibitor according to the invention 
causes a significant reduction in tumor weight and volume relative to controls. Preferably, 
the antisense oligonucleotide and the histone deacetylase protein inhibitor inhibit the 
expression and activity of the same histone deacetylase. 
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What is claimed is: 

1 . An antisense oligonucleotide that inhibits the expression of a histone 
deacetylase. 

5 

2. The antisense oligonucleotide of claim 1, wherein the histone deacetylase is 
selected from the group consisting of HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, 
HDAC-C, HDAC-D, and HDAC-E. 

10 3. The antisense oligonucleotide of claim 1, wherein the oligonucleotide inhibits 

more than one histone deacetylase. 

4. The antisense oligonucleotide of claim 3, wherein the oligonucleotide inhibits 
all histone deacetylases. 

15 

5. The antisense oligonucleotide of claim 1, wherein the oligonucleotide inhibits 
transcription of a nucleic acid molecule encoding the histone deacetylase. 

6. The oligonucleotide of claim 5, wherein the nucleic acid molecule is selected 
20 from the group consisting of genomic DNA, cDNA, and RNA. 

7. The antisense oligonucleotide of claim 1, wherein the oligonucleotide inhibits 
translation of the histone deacetylase. 

25 8. The antisense oligonucleotide of claim 1 , wherein the oligonucleotide has at 

least one internucleotide linkage selected from the group consisting of phosphorothioate, 
phosphorodithioate, alkylphosphonate, alkylphosphonothioate, phosphotriester, 
phosphoramidate, siloxane, carbonate, carboxymethylester, acetamidate, carbamate, 
thioether, bridged phosphoramidate, bridged methylene phosphonate, bridged 

30 phosphorothioate, and sulfone internucleotide linkages. 
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9. The antisense oligonucleotide of claim 1, wherein the oligonucleotide is a 
chimeric oligonucleotide or a hybrid oligonucleotide. 

10. The antisense oligonucleotide of claim 1 , wherein the oligonucleotide 
5 comprises a ribonucleotide or 2'-Osubstituted ribonucleotide region and a 

deoxyribonucleotide region. 

11. A method for inhibiting a histone deacetylase in a cell comprising contacting 
the cell with the antisense oligonucleotide of claim 1. 

10 

12. The method of claim 1 1 , wherein cell proliferation is inhibited in the contacted 

cell. 

13. The method of claim 1 1, wherein the cell is a neoplastic cell 

15 

14. The method of claim 13, wherein neoplastic cell is in an animal 

15. The method of claim 14, wherein the neoplastic cell is in a neoplastic growth. 



20 16. The method of claim 1 1 further comprising contacting the cell with a histone 

deacetylase protein inhibitor that interacts with and reduces the enzymatic activity of the 
histone deacetylase. 

17. The method of claim 16, wherein the histone deacetylase protein inhibitor is 
25 operably associated with the antisense oligonucleotide. 

18. A method for inhibiting neoplastic growth in an animal comprising 
administering to an animal having at least one neoplastic cell present in its body a 
therapeutically effective amount of the antisense oligonucleotide of claim 1 with a 

30 pharmaceutical^ acceptable carrier for therapeutically effective period of time. 
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19. The method of claim 18, wherein the animal is a mammal. 

20. The method of claim 19, wherein the mammal is a hm n. 

5 21. The method of claim 1 8 further comprising administering to the animal a 

therapeutically effective amount of a histone deacetylase protein inhibitor that interacts with 
and reduces the enzymatic activity of the histone deacetylase with a pharmaceutical^ 
acceptable carrier for a therapeutically effective period of time. 

10 22. The method of claim 2 1 , wherein the histone deacetylase protein inhibitor is 

operably associated with the antisense oligonucleotide. 

23. A method for identifying a histone deacetylase that is involved in the 
induction of cell proliferation comprising contacting a cell with an antisense oligonucleotide 

15 that inhibits the expression of a histone deacetylase, wherein inhibition of cell proliferation in 
the contacted cell identifies the histone deacetylase as a histone deacetylase that is involved 
in the induction of cell proliferation. 

24. The method of claim 23, wherein the cell is a neoplastic cell and the induction 
20 of cell proliferation is tumorigenesis. 

25. The method of claim 23, wherein the histone deacetylase is selected from the 
group consisting of HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, 
and HDAC-E. 

25 

26. A method for identifying a histone deacetylase protein inhibitor that inhibits a 
histone deacetylase that is involved in the induction of cell proliferation comprising 
contacting a histone deacetylase identified by the method of claim 23 with a candidate 
compound and measuring the enzymatic activity of the contacted histone deacetylase, 

30 wherein a reduction in the enzymatic activity of the contacted histone deacetylase identifies 
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the candidate compound as a histone deacetylase protein inhibitor that inhibits a histone 
deacetylase that is involved in the induction of cell proliferation. 

27. The method of claim 26, wherein the histone deacetylase protein inhibitor 
5 interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

28. A method for identifying a histone deacetylase that is involved in the 
induction of cell differentiation comprising contacting a cell with an antisense 
oligonucleotide that inhibits the expression of a histone deacetylase, wherein induction of 

10 differentiation in the contacted cell identifies the histone deacetylase as a histone deacetylase 
that is involved in the induction of cell differentiation. 

29. The method of claim 28, wherein the cell is a neoplastic cell 

15 30. The method of claim 28, wherein the histone deacetylase is selected from the 

group consisting of HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, 
and HDAC-E. 

31. A method for identifying a histone deacetylase protein inhibitor that inhibits a 
20 histone deacetylase that is involved in the induction of cell differentiation comprising 

contacting a histone deacetylase identified by the method of claim 28 with a candidate 
compound and measuring the enzymatic activity of the contacted histone deacetylase, 
wherein a reduction in the enzymatic activity of the contacted histone deacetylase identifies 
the candidate compound as a histone deacetylase protein inhibitor that inhibits a histone 
25 deacetylase that is involved in the induction of cell differentiation. 

32. The method of claim 31, wherein the histone deacetylase protein inhibitor 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

30 33. A histone deacetylase protein inhibitor identified by the method of claim 26 or 

31. 
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34. The histone deacetylase protein inhibitor is substantially pure. 

35. A method for inhibiting cell proliferation in a cell comprising contacting a cell 
5 with at least two of the reagents selected from the group consisting of an antisense 

oligonucleotide that inhibits a histone deacetylase, a histone deacetylase protein inhibitor, an 
antisense oligonucleotide that inhibits a DNA methyltransferase, and a DNA 
methyltransferase protein inhibitor. 

10 36. The method of claim 35, wherein the inhibition of cell growth of the contacted 

cell is greater than the inhibition of cell growth of a cell contacted with only one of the 
reagents. 

37. The method of claim 35, wherein the each of the reagents selected from the 
15 group is substantially pure. 

38. The method of claim 35, wherein the cell is a neoplastic cell. 

39. The method of claim 35, wherein the reagents selected from the group are 
20 operably associated. 
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Isotypic Pharmacology 

Specific Inhibition of HDAC 2 isozyme by Second 
Generation Antisense Oligonucleotides 
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Isotypic Pharmacology 

Specific Inhibition of HDAC i or 2 isozymes by 
Second Generation Antisense Oligonucleotides 
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Goal: Target Validation 

Detennine outcome of specific HDAC isotype inhibition. 
Tailor HDAC small molecule inhibitor program to 
isotypic pharmacology results. 
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SEQUENCE LISTING 

<110> MacLeod, Alan R 
Li , Zoumei 

Besterman, Jeffrey M 

<120> Inhibition of Histone Deaceylase 

<130> 106101.229 

<140> 
<141> 

<150> 60/132,287 
<151> 1999-05-03 

<160> 36 

<170> Patentln Ver. 2.1 



<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 1 

2 0 

gaaacgtgag ggactcagca 



<210> 2 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 2 

cagcaaatta tgggtcatgc ggattc 



<210> 3 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
o 1 igonuc 1 eo t ide 

<400> 3 



1 
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cagcaagtta tgagtcatgc ggattc 



<210> 4 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 4 

cagcaaatta tgagtcatgc ggattc 



<210> 5 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 5 

cagcaagtta tgggtcatgc ggattc 



<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 6 

tgctgctgct gctgctgccg 



<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 7 

cctcctgctg ctgctgctgc 



<210> 8 
<211> 20 
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<212> DNA 

<213> Artificial Sequence 

Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 8 20 
ggttcctttg gtatctgttt 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

f223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 9 20 
ctccttgact gtacgccatg 



<210> 10 
<211> 20 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 

<223> Description of Combined DNA/RNA Molecule: 
<223> Sitions 1-4 and 17-20 are 

substituted nucleotides; positions 5-16 are 

deoxyr ibonuc 1 eo t ides 

<400> 10 20 
gaaacgtgag ggactcagca 



<210> 11 
<211> 26 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 

<223> Description of Combined DNA/RNA Molecule: 
<223 Scions 1-4 and 23-26 are ^-ethoxyribose 

substituted nucleotides; positions 5-22 are 

deoxyr ibonuc 1 eo t ides 

<400> 11 26 
cagcaaatta tgggtcatgc ggauuc 

<210> 12 
<211> 26 

<212> Combined DNA/RNA Molecule 
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<213> Homo sapiens 

<223> Description of Combined DNA/RNA Molecule: 
<223 Sitions 1-4 and 23-26 are 2 -me thoxyrxbose 

substituted nucleotides; positions 5-22 are 

deoxyr ibonuc 1 eo t i des 

<400> 12 26 
cagcaagtta tgagtcatgc ggauuc 

<210> 13 
<211> 26 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 

<223> Description of Combined DNA/RNA Molecule: 
<223 Sitions 1-4 and 23-26 are ^ ' -ethoxyribose 

substituted nucleotides; positions 5-22 are 

deoxyr ibonuc 1 eo t i des 

<400> 13 26 
cagcaaatta tgagtcatgc ggauuc 

<210> 14 
<211> 26 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 

<223> Description of Combined DNA/RNA Molecule: 
<223 Positions 1-4 and 23-26 are 2 < -me thoxyrxbose 

substituted nucleotides; positions 5-22 are 

deoxyribonucleotides 

<400> 14 26 
cagcaagtta tgggtcatgc ggauuc 

<210> 15 
<211> 20 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 

<223> Description of Combined DNA/RNA Molecule: 
<223 Ssitions 1-4 and 17-20 are 2' -me thoxyrxbose 

substituted nucleotides; positions 5-16 are 

deoxyr ibonuc 1 eo t i des 

<400> 15 20 
ugcugctgct gctgctgccg 

<210> 16 
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<211> 20 
<212> DNA 

<213> Artificial Sequence 



<223> Description of Combined DNA/RNA Molecule: 

Potions 1-4 and 17-20 are 2 < -methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxyr ibonuc 1 eo t ides 



<400> 16 

ccucctgctg ctgctgcugc 



<210> 17 
<211> 20 
<212> DNA 
<213> Artificial 



Sequence 



<223> Description of Combined DNA/RNA Molecule: 

Scions 1-4 and 17-20 are 2 < -methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxyr ibonuc 1 eo t i de s 



<400> 17 

gguucctttg gtatctguuu 



<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 -methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxyr ibonucleot ides 



<400> 18 

cuccttgact gtacgccaug 



<210> 19 
<211> 20 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 



<220> , n 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxyr ibonuc 1 eo t ides 



<400> 19 

caaucgtcag agactccgaa 
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<210> 20 
<211> 26 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyr ibonucleo tides 

<400> 20 26 
aaggaagtca tgaatgatgc ccauug 



<210> 21 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 



<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 < -methox^ibose 
substituted nucleotides; positions 5-22 are 
deoxyr i bonuc 1 eo t i de s 

<400> 21 26 
aaggaaatca tggatgatgc ccauug 



<210> 22 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 



<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 < -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyr i bonuc 1 eo t i des 

<400> 22 26 
aaggaagtca tggatgatgc ccattg 



<210> 23 
<211> 26 
<212> DNA 

<213> Artificial Sequence 



<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 '-methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyr ibonuc leo t ides 
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<400> 23 26 
aaggaaatca tgaatgatgc ccattg 



<210> 24 

<211> 482 

<212> PRT 

<213> Homo sapiens 

SSV-m Thr cm my « w « W; *> <*■ T 5 ^ 



Oly A sp val Gly Asn Tyr Tyr Tyr Gly Gin Gly His Pro Met Lys Pro 

20 2b 
His Arg lie Arg Met Thr His Asn Leu Leu Leu Asn Tyr Gly Leu Tyr 

35 40 
Arg Lys Met Glu lie Tyr Arg Pro His Lys Ala Asn Ala Glu Glu Met 

50 55 
Thr Lys Tyr His Ser Asp Asp Tyr He Lys Phe Leu Arg Ser He Arg 

Pro Asp Asn Met Ser Glu Tyr Ser Lys Gin Met Gin Arg Phe Asn Val 



85 90 



Oly Glu Asp cys Pro Val Phe Asp Gly Leu Phe Glu Phe Cys Gin Leu 

100 10b 
ser Thr Gly Gly ser Val Ala ser Ala Val Lys Leu Asn Lys Gin Gin 



115 



120 



Thr Asp lie Ala Val Asn Trp Ala Gly Gly Leu His His Ala Lys Lys 

130 135 
ser Glu Ala Ser Gly Phe Cys Tyr Val Asn Asp lie Val Leu Ala lie 
145 150 



Leu Glu Leu Leu Lys Tyr His Gin Arg Val Leu Tyr lie Asp lie Asp 

165 170 
He His His Gly Asp Gly Val Glu Glu Ala Phe Tyr Thr Thr Asp Arg 



180 185 



Val Met Thr Val Ser Phe His Lys Tyr Gly Glu Tyr Phe Pro Gly Thr 



195 



200 



Oly asp Leu Arg Asp lie Gly Ala Gly Lys Gly Lys Tyr Tyr Ala Val 



210 



215 



Asn Tyr Pro Leu Arg Asp Gly lie Asp Asp Glu Ser Tyr Glu Ala lie 



225 



230 



Phe Lys Pro Val Met Ser Lys Val Met Glu Met Phe Gin Pro Ser Ala 
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245 



250 



255 



Val val Leu Gin Cys Gly Ser Asp Ser Leu Ser Gly Asp Arg Leu Gly 
260 265 



cys Phe Asn Leu Thr lie Lys Gly His Ala Lys Cys Val Glu Phe Val 
275 280 

Lys ser Phe Asn Leu Pro Met Leu Met Leu Gly Gly Gly Gly Tyr Thr 
290 295 300 

lie Arg Asn Val Ala Arg Cys Trp Thr Tyr Glu Thr Ala Val Ala Leu 
305 310 315 

Asp Thr Glu lie Pro Asn Glu Leu Pro Tyr Asn Asp Tyr Phe Glu Tyr 

325 330 
Phe Gly Pro Asp Phe Lys Leu His lie Ser Pro Ser Asn Met Thr Asn 



340 345 

Gin Asn Thr Asn Glu Tyr Leu Glu Lys lie Lys Gin Arg Leu Phe Glu 
355 360 365 

Asn Leu Arg Met Leu Pro His Ala Pro Gly Val Gin Met Gin Ala lie 
370 375 380 

Pro Glu Asp Ala lie Pro Glu Glu Ser Gly Asp Glu Asp Glu Asp Asp 

385 390 395 

Pro Asp Lys Arg He Ser He cys Ser Ser Asp Lys Arg He Ala Cys 
405 410 

Glu Glu Glu Phe ser Asp Ser Glu Glu Glu Gly Glu Gly Gly Arg Lys 
420 425 



Asn ser Ser Asn Phe Lys Lys Ala Lys Arg Val Lys Thr Glu Asp Glu 

435 440 
Lys Glu Lys Asp Pro Glu Glu Lys Lys Glu Val Thr Glu Glu Glu Lys 



450 ^ 460 



Glu Glu Lys Pro Glu Ala Lys Gly Val Lys Glu Glu Val Lys 



470 4 ?5 



Thr Lys Glu Glu uys rru ~« - — - 480 

465 

Leu Ala 



<210> 25 

<211> 1611 

<212> DNA 

<213> Homo sapiens 

tctotgocc, otfflWoW «tctccc.c t=|£c.t=c ££££ ?° 0 

SS2 S5SSS SSS25 3S S55S »™ - 
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ass s=s= ss=~ =S SiS =i is 

SEES « «fi;- SSSS ESSS US 

ttaataagca gcagacggac atcgc.gtga a "ggg"gg ggg » ct ggaactgc 600 

£SS sssss ssss sssss : fc s s s? ;r 

SHES SSS 535= ™ SMA ™ 

ttaactaccc gctccgagac gggattgatg ^cgagtccta tgaggccatt ttcaag gg 
tcatcrtccaa agtaatggag atgttccagc ctagtgcggt ggtcttacag ^gcggctc a 

SSS SSSS JS52S =5=5 £ 

see ss= ess = E ? H: ss 

acatcaatcc ttccaatatg actaaccaga acacgaatga gtacctgg<*y y „_„ 19fi0 

ssss 3=2 ssss == -Si i 1 
ssss sss 5= j££ = 3ss - 

aaacagagga tgaaaaagag aaagacccag aggagaagaa agaagtcacc gaay yy y 
Laccaagga ggagaagcca gaagccaaag g^caagga ^jggtcaag ttggcctgaa 1560 
tggacctctc cagctctggc ttcctgctga gtccctcacg tttctttccc c 



<210> 26 
<211> 488 
<212> PRT 

<213> Homo sapiens 

Me^AlaV ser Gin Gly Gly Gly Lys Lys Lys Val cys Tyr Tyr Tyr 

Asp Gly Asp lie Gly Asn Tyr Tyr Tyr Gly Gin Gly His Pro Met Lys 
20 25 

Pro His Arg lie Arg Met Thr His Asn Leu Leu Leu Asn Tyr Gly Leu 
35 40 45 

Tyr Arg Lys Met Glu lie Tyr Arg Pro His Lys Ala Thr Ala Glu Glu 

Met Thr Lys Tyr His Ser Asp Glu Tyr lie Lys Phe Leu Arg ser lie 
65 70 75 

Arg Pro Asp Asn Met Ser Glu Tyr Ser Lys Gin Met His lie Phe Asn 



85 



Val Gly Glu Asp Cys Pro Ala Phe Asp Gly Leu Phe Glu Phe Cys Gin 
100 105 

Leu Ser Thr Gly Gly Ser Val Ala Gly Ala Val Lys Leu Asn Arg Gin 

115 120 
Gin Thr Asp Met Ala Val Asn Trp Ala Gly Gly Leu His His Ala Lys 
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130 



135 



140 



Lys Tyr Glu Ala Ser 
145 



Gly Phe. cys Tyr Val Asn Asp He Val Leu Ala 



150 



155 



He Leu Glu Leu Leu Lys 
165 



Tyr His Gin Arg Val Leu Tyr lie Asp He 



170 



Asp lie His His Gly Asp Gly Val Glu Glu Ala Phe Tyr Thr Thr Asp 

18 j 



180 



Arg val Met Thr Val ser Phe His Lys Tyr Gly Glu Tyr Phe Pro Gly 

195 200 
Thr Gly Asp Leu Arg Asp lie Gly Ala Gly Lys Gly Lys Tyr Tyr Ala 



210 



215 



Val Asn Phe Pro Met cys Asp Gly lie Asp Asp Glu ser Tyr Gly Gin 



225 



He Phe Lys Pro 



230 



He lie ser Lys Val Met Glu Met Tyr Gin Pro Ser 



245 



250 



Ala Val Val Leu 
260 



Gin cys Gly Ala Asp Ser Leu Ser Gly Asp Arg Leu 



265 



Gly cys Phe Asn Leu Thr Val Lys Gly His Ala Lys Cys Val Glu Val 



275 



280 



val Lys Thr Phe Asn Leu Pro Leu Leu Met Leu Gly Gly Gly Gly Tyr 

290 295 
Thr lie Arg Asn Val Ala Arg Cys Trp Thr Tyr Glu Thr Ala Val Ala 
305 310 315 

L eu Asp Cys Glu lie Pro Asn Glu Leu Pro Tyr Asn Asp Tyr Phe Glu 



325 



Tyr Phe Gly Pro Asp Phe Lys Leu 



His He Ser Pro Ser Asn Met Thr 



340 



Asn Gin Asn Thr Pro 
355 



345 



350 



Glu Tyr Met Glu Lys lie Lys Gin Arg Leu Phe 



360 



365 



Glu Asn Leu Arg Met Leu Pro His Ala Pro Gly Val Gin Met Gin Ala 
370 375 



He Pro Glu Asp Ala 
385 



Val His Glu Asp Ser Gly Asp Glu Asp Gly Glu 



390 



395 



Asp Pro Asp Lys Arg lie Ser He Arg Ala Ser Asp Lys Arg lie Ala 
405 410 

cys Asp Glu Glu Phe Ser Asp Ser Glu Asp Glu Gly Glu Gly Gly Arg 

420 425 
Arg Asn Val Ala Asp His Lys Lys Gly Ala Lys Lys Ala Arg He Glu 
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435 



440 



445 



Glu Asp Lys U V s Glu Thr Glu Asp Lys Lys Thr Asp Val Lys Olu ol» 

450 455 
Asp Lys ser Lys Asp Asn Ser oly Glu Lys Thr Asp Thr Lys Gly Thr 



465 



470 



Lys Ser Glu Gin Leu Ser Asn Pro 
485 



<210> 27 

<211> 1985 

<212> DNA 

<213> Homo sapiens 



<400> 27 «.« ar rrrh rcccaacacc ccctcctctc 60 

cgccgagctt tcggcacctc tgccgggtgg taccgagcct tcccggcg tt 120 

ctcccaccgg cctgcccttc cccgcgggac tatcgccccc ^|"tc 8 ^ 

ctctcccggc cgagccgcgg cggcagcagc agcagcagca J^cagg g ggs c ^ 

gtggcggcgg tggccgggga ******* SSSS gaSgggtca tcccatgaag 3 00 
tgctactacc acgacggtga tattggaaat tattatcacg g Jg> cagaaaaatg 3 60 
cctcatagaa tccgcatgac ccataacttg ct ?"^att a ^gg cagtgatga g 420 

gaaatatata ggccccataa agccactgcc ^agaaatga ^aaatat JT g ^ 
Ltatcaaat ttctacggtc aataagacca ^taacatgt gttctgtcag 540 

catatattta atgttggaga agattgtcca ^"^gatg ^^ctttg J 6Q0 
ctctcaactg gcggttcagt tgctggagct ^gaagttaa accgac g s60 
gctgttaatt gggctggagg attacatcat g<=taagaaat acgaagc 99 720 
lacgttaatg atattgtgct tgcoatcctt ^ttactaa jgtatcatc g ?80 
tatattgata tagatattca tcatggtgat ^tgaag Wjtt ttg 840 

cgtgtaatga cggtatcatt -ataaatat a tt«Saat glgtgatggt 900 

agggatattg gtgctggaaa aggcaaatac tatgccgc gatggagatg 960 

atagatgatg agtcatatgg gcagatattt aagcctatta ^tcaaagg 9 1020 
tat?aa?cta gtgctgtggt attacagtgt W£«S£ -ttatc'gg jgjl^ 1080 
ggttgtttca atctaacagt caaaggtcat Sctaaatgtg 9 tgc tcgatgt 1140 

aacttaccat tactgatgct tggaggaggt OTJtacacaa tccg g » catataat 1200 
tggacatatg agactgcagt tgcccttgat tgtgagattc ecaatgg aaacatgaC a 1260 
gattactttg agtattttgg accagacttc aaactgcaca * » aaatttgcgc 1320 

aaccagaaca ctccagaata tatggaaaag ataaaacagc J^ttt^ tgaa 138Q 

atgttacctc atgcacctgg tgtccagatg ca agctattc cag g » tcagac 144 0 

gaLgtggag atgaagatgg agaagatcca g-aagagaa tttct-ttcg g ^ 
aagcggatag cttgtgatga agaattctca jattctgagg Jtgaagg^ 156Q 
agaaatgtgg ctgatcataa gaaaggagca aagaaagcca g« y » caacagt ggt 1620 
gaaacagagg acaaaaaaac agacgttaag -tccaagga 16S0 

gaaaaaacag ataccaaagg aaccaaatca gaacagctca gc « ttttcttttt 1740 

cctcaccaat ttcagaaaat cattaaaaag -aatattga -ggaaaatg t 
gaagacttct ggcttcattt tatactactt tggcatggac tggtc i860 
actttttcgt ttttgttttt ctgggcaagt "tattgtga |^tttctaa ^ttat 1920 
aaatttcttt tctccaccat gctttatgtg atagtattta aaattga g JJ^^ 1980 
gtcaaaaaaa ctgatctatt aaagaagtaa ttggcctttc tgagccga i9g5 



aaaag 



<210> 28 
<211> 428 
<212> PRT 
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<213> Homo sapiens 

<400> 28 pro val G ly Asn Phe 

Met Ala Lys Thr Val Ala Tyr pne iyr * f 15 

1 5 10 

His Tyr Gly Ala Gly His Pro Met Lys Pro His Arg Leu Ala Leu Thr 

20 2b 
His ser Leu Val Leu His Tyr Gly Leu Tyr Lys Lys Met lie Val Phe 



35 



40 



Lys Pro Tyr Gin Ala Ser Gin His Asp Met cys Arg Phe His Ser Glu 



50 55 



ASP Tyr lie Asp Phe Leu Gin Arg Val Ser Pro Thr Asn Met Gin Gly 

65 70 
Pne Thr Lys Ser Leu Asn Ala Phe Asn Val Gly Asp Asp Cys Pro Val 

85 90 . 

Pne Pro Gly Leu Phe Glu Phe Cys Ser Arg ryr Thr Gly Ala Ser Leu 

100 10b 
Gin Gly Ala Thr Gin Leu Asn Asn Lys lie Cys Asp lie Ala lie Asn 

115 120 
Trp Ala Gly Gly Leu His His Ala Lys Lys Phe Glu Ala ser Gly Phe 
130 135 

ti« u a i Tie Glv He Leu Glu Leu Leu Lys Tyr 
Cys Tyr Val Asn Asp He Val He Giy ±±e ^ 

145 150 

His Pro Arg Val Leu Tyr He Asp lie Asp lie His His Gly Asp Gly 

165 170 
Val Gin Glu Ala Phe Tyr Leu Thr Asp Arg val Met Thr Val Ser Phe 
180 185 

„ ls w » Tyr G ly » Tyr *. Ph. Pro Gly T»r «y asp m« Tyr du 

195 200 
val Gly Ala Glu ser Gly Arg Tyr Tyr cys Leu Asn Val Pro Leu Arg 

210 215 
^p Gly lie Asp Asp Gin Ser Tyr Lys His Leu Phe Gin Pro Val lie 
225 230 

Asn cm val val Asp Phe Tyr Gin Pro Thr Cys lie Val Leu Gin Cys 

245 250 
Oly Ala Asp Ser Leu Gly Cys Asp Arg Leu Gly Cys Phe Asn Leu Ser 

260 2bb 
lie Arg Gly His Gly Glu Cys Val Glu Tyr Val Lys ser Phe Asn He 



275 280 285 
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Pro Leu Leu Val Leu 
290 



Gly Gly Gly Gly Tyr Thr Val Arg Asn Val Ala 



295 



300 



Arg cys Trp Thr Tyr Glu Thr Ser Leu Leu Val Glu Glu Ala lie Ser 
305 310 

Glu Glu Leu Pro Tyr Ser Glu Tyr Phe Glu Tyr Phe Ala Pro Asp Phe 
325 330 

Thr Leu His Pro Asp Val Ser Thr Arg lie Glu Asn Gin Asn Ser Arg 

340 345 
Gin Tyr Leu Asp Gin lie Arg Gin Thr lie Phe Glu Asn Leu Lys Met 

355 360 
Leu Asn His Ala Pro Ser Val Gin He His Asp Val Pro Ala Asp Leu 

370 375 
L eu Thr Tyr Asp Arg Thr Asp Glu Ala Asp Ala Glu Glu Arg Gly Pro 



385 



390 



Glu Glu Asn Tyr Ser Arg Pro Glu Ala Pro Asn Glu Phe Tyr Asp Gly 



405 



410 



Asp His Asp Asn Asp Lys Glu Ser Asp Val Glu lie 
420 425 



<210> 29 

<211> 1954 

<212> DNA 

<213> Homo sapiens 



ggaartcgcg gccgcggcgg gcgcgggagg tgcggggcct gctcccgccg gcacca^gc « 
caagaccgtg gcctatttct acgaccccga =^gggcaac "ccactacg g g s ^ 
ccctatgaag ccccatcgcc tggcattgac ccatagcctg ^cctgcatt a ^ ^ 
taagaagatg atcgtcttca agccatacca Mcctcecaa ^gacatgt gc g 300 
ctccgaggac tacattgact tcctgcagag ^agcccc a « aa ^ g «* 360 
caagagtctt aatgccttca acgtaggcga 'flactgccca ^gtttcccg M 42Q 
gttctgctcg cgttacacag gcgcatctct gcaaggagca acccagctga a » 48Q 

?tgtgatatt gccattaact g^tggtgg tctgcac~t a-aagaagt ttgwr^ ^ 
tggcttctgc tatgtcaacg acattgtgat tggcatcctg gage g aagct ttcta 600 
tegggtgetc tacattgaca ttgacatcca ccatggtgac g^ttcaag ^ 
cctcactgac egggtcatga cggtgtcctt ccacaaatac 99 aa tgaacgtgcc 720 

cacaggtgac atgtatgaag teggggcaga g^ggcege ^ctactgtc tg g g ^ 
ectgegggat ggcattgatg accagagtta -agcacctt "ccagccgg actctctggg 840 
ggtagtggac ttctaccaac ccacgtgcat tgtgctccag tgtgg y « ttgaata 90 0 
c?gtga?cga ttgggctgct ttaacctcag catccgaggg -^ggggaat J^ttg ^ 
tgtcaagagc ttcaatatcc ctctactcgt gctgggtggt guttata 
t^ttgcccgc tgctggacat atgagacatc jctgctggta ? -gaggcca tt^W io8() 
gcttccctat agtgaatact tcgagtactt tgccccagac "cac t n40 

cagcacccgc atcgagaatc agaactcacg ccafltatctg 9 a == a J a ^ g ^gtgcctgc 1200 
ctttgaaaac ctgaagatgc tgaaccatgc acctagtgtc «gattcatg ^99 
agacctcctg acctatgaca ggactgatga f££Z££ acaatgacaa 1320 

gaactatagc aggecagagg cacccaatga g"ctatgat » tt tctttt 1380 

ggaaagegat gtggagattt aagagtggct tgggatgctg cgrcccaayy 
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cacctctt.g aagggctgga ggg aaaa gg a Jjctecta gjgtcetggg «tcaccc« 1440 
gggg ctttt g ct g actct gg g aaa g agtct 9^gaccaca t *9 gagatacaga 1560 

Jctgcttttc ctctctctcc caaggactga caatggtacc tattaggg g ^ ^ 

caa gg ata g c tatct gg gac attattggca S^gggccctg gagg g atgaacgggt 1680 
ttgcccctta tttcttccct gcttccctcg -jcccagaga tttttg ggg ttcttcctcc m0 
agacaaggac tgagattgcc tctgact.c. ;f Jggctctggc tccctaacac 1S00 

cfttgcttcc agggaagatg aagagagaga jatttggaag gggc gg^ aaafcgttctg 1860 
ctgaatccca gatgatggga agtatgtttt caa ^999 9 99 ct aagtcggt 1920 

ttctcacttt tg g ctttat g tccattttac cact g ttttt atccaa ig54 
atttttt g ta ccctt g atgg tttagcggcc gcgc 



<210> 30 

<211> 967 

<212> PRT 

<213> Homo sapiens 



M 4 et°Lu° A la Met Lys His Gin Gin Glu Leu Leu Glu His Gin. Arg Lys 

1 5 10 

Le u Glu Ar g His Arg Gin Glu Gin Glu Leu Glu Lys Gin His Arg Glu 

20 2b 
Gin Lys Leu Gin Gin Leu Lys Asn Lys Glu Lys Gly Lys Glu Ser Ala 

35 40 
Val Ala Ser Tnr Glu Val Lys Met Lys Leu Gin Glu Phe Val Leu Asn 

50 55 
Lys Lys Lys Ala Leu Ala His Ar g Asn Leu Asn His Cys He Ser Ser 

65 70 
Asp Pro Ar g Tyr Trp Tyr Gly Lys Tnr Gin His Ser Ser Leu Asp Gin 

85 90 
Ser ser Pro Pro Gin Ser Gly Val Ser Tnr Ser Tyr Asn His Pro Val 

100 10b 
Leu Gly Met Tyr Asp Ala Lys Asp Asp Phe Pro Leu Arg Lys Tnr Ala 

115 120 
Ser Glu Pro Asn Leu Lys Leu Arg Ser Arg Leu Lys Gin Lys Val Ala 



130 



135 



Glu Ar g Ar g ser Ser Pro Leu Leu Ar g Ar g Lys Asp Gly Pro Val Val 
145 150 155 

Thr Ala Leu Lys Lys Arg Pro Leu Asp Val Thr Asp Ser Ala cys Ser 



165 



ser. Ala Pro Gly Ser Gly Pro Ser Ser Pro Asn Asn Ser S-r Gly Ser 



180 185 



Val ser Ala Glu Asn Gly He Ala Pro Ala Val Pro Ser He Pro Ala 



195 



200 
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Glu Thr Ser Leu Ala His Arg Leu Val Ala Arg Glu Gly Ser Ala Ala 



210 



215 



Pro Leu Pro Leu Tyr Thr ser Pro Ser Leu Pro Asn lie Thr Leu Gly 
225 230 235 



Leu Pro Ala Thr Gly Pro ser Ala Gly Thr Ala Gly Gin Gin Asp Thr 
245 250 

Glu Arg Leu Thr Leu Pro Ala Leu Gin Gin Arg Leu Ser Leu Phe Pro 
260 265 

Gly Thr His Leu Thr Pro Tyr Leu Ser Thr Ser Pro Leu Glu Arg Asp 

275 280 
Gly Gly Ala Ala His Ser Pro Leu Leu Gin His Met Val Leu Leu Glu 

290 295 
Gin Pro Pro Ala Gin Ala Pro Leu Val Thr Gly Leu Gly Ala Leu Pro 
305 310 315 

Leu His Ala Gin Ser Leu Val Gly Ala Asp Arg Val Ser Pro Ser lie 
325 330 

His Lys Leu Arg Gin His Arg Pro Leu Gly Arg Thr Gin. ser Ala Pro 

340 345 
Leu Pro Gin Asn Ala Gin Ala Leu Gin His Leu Val II. Gin Gin Gin 

His Gin Gin Phe Leu Glu Lys His Lys Gin Gin Phe Gin Gin Gin Gin 
370 375 380 

L eu Gin Met Asn Lys He lie Pro Lys Pro ser Glu Pro Ala Arg Gin 
385 390 395 

Pro Glu Ser His Pro Glu Glu Thr Glu Glu Glu Leu Arg Glu His Gin 



405 410 



Ala Leu Leu Asp Glu Pro Tyr Leu Asp Arg Leu Pro Gly Gin Lys Glu 



420 



425 



Ala His Ala Gin Ala Gly Val Gin Val Lys Gin Glu Pro lie Glu Ser 
435 440 44b 

Asp Glu Glu Glu Ala Glu Pro Pro Arg Glu Val Glu Pro Gly Gin Arg 
450 455 460 

Gin Pro ser Glu Gin Glu Leu Leu Phe Arg Gin Gin Ala Leu Leu Leu 
465 4 ™ 475 

Glu Gin Gin Arg lie His Gin Leu Arg Asn Tyr Gin Ala Ser Met Glu 



485 



490 



Ala Ala Gly lie Pro Val Ser Phe Gly Gly His Arg Pro Leu Ser Arg 



500 



505 
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Ala Gin Ser Ser Pro Ala Ser Ala Thr Phe Pro Val Ser Val Gin Olu 



515 



520 



Pro Pro Thr Lys Pro Arg Phe Thr Thr Gly Leu Val Tyr Asp Thr Leu 



530 



535 



Met Leu Lys His Gin Cys Thr cys Gly Ser Ser Ser Ser His Pro Glu 



545 



550 



TlQ r1n Ser Ile Trp Ser Arg Leu Gin Glu Thr Gly 
His Ala Gly Arg lie Gin Ser lie irp y 5?5 



565 



L- « g Oly w. cys Clu cys lie « f Gly »r g W s «. Thr » «- 
580 585 



m L. cl„ Thr M Hi. ser «u *U His Thr Leu « Tyr oly Thr 

595 600 



Asn Pro Leu Asn Arg 



Gin Lys Leu Asp Ser Lys Lys Leu Leu Gly Ser 



610 



615 



620 



Phe Val Arg Leu Pro Cys Gly Gly Val Gly Val Asp 



630 



635 



Leu Ala Ser Val 
625 

ser Asp Thr lie Trp Asn Glu Val His Ser Ala Gly Al, Ala Arg Leu 
645 650 



Ala Val Gly Cys 
660 



Leu Lys Asn Gly Phe Ala 
675 



Val Val Glu Leu Val Phe Lys Val Ala Thr Gly Glu 



665 



Val Val Arg Pro Pro Gly His His Ala Glu 



680 



685 



Glu ser Thr Pro Met Gly Phe Cys Tyr Phe Asn Ser Val Ala Val Ala 

690 695 
Ala Lys Lau Leu Gin Gin Arg Leu Ser Val Ser Lys Ile Leu lie Val 



705 



710 



Asp Trp Asp Val His His Gly Asn Gly Thr 
725 730 



Gin Gin Ala Phe Tyr Ser 
735 



Asp Pro ser Val Leu Tyr Met Ser Leu His Arg Tyr Asp ajp Gly Asn 

740 • 74b 
Phe Phe Pro Gly Ser Gly Ala Pro Asp Glu Val Gly Thr Gly Pro Gly 

755 760 
Val Gly Phe Asn Val Asn Met Ala Phe Thr Gly Gly Leu Asp Pro Pro 



770 



775 



Met Gly Asp Ala Glu Tyr Leu 



Ala Ala Phe Arg Thr Val Val Met Pro 



785 



790 



795 



800 



Ile Ala Ser Glu Phe Ala Pro Asp Val Val Leu Val Ser Ser Gly Phe 



805 
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ASP Ala val Glu oly His Pro Thr Pro Leu oly Oly Tyr Asn Leu ser 

820 825 
Ala Arg Cys Phe Oly Tyr Leu Thr Lys Gin Leu Met oly Leu Ala Gly 

835 840 
Gly Arg He Val Leu Ala Leu Glu Gly Gly His Asp Leu Thr Ala lie 

850 855 
Cys Asp Ala ser Glu Ala Cys Val Ser Ala Leu Leu Gly Asn Glu Leu 
865 870 

Asp Pro Leu Pro Glu Lys Val Leu Gin Gin Arg Pro Asn Ala Asn Ala 
885 890 

val Arg ser Met Glu Lys Val Met Glu lie His Ser Lys Tyr Trp Arg 
900 30b 

cys Leu Gin Arg Thr Thr Ser Thr Ala Gly Arg Ser Leu lie Glu Ala 
915 920 yz3 

Gin Thr cys Glu Asn Glu Glu Ala Glu Thr Val Thr Ala Met Ala Ser 

930 935 
Leu Ser Val Gly Val Lys Pro Ala Glu Lys Arg Pro Asp. Glu Glu Pro 
945 550 9 55 

Met Glu Glu Glu Pro Pro Leu 
965 

<210> 31 

<211> 8459 

<212> DNA 

<213> Homo sapiens 

tZ£» » c,c S „»c «™ ™« ™ 2 », 

agcccgcgca cccgcccgcg ccgccgccgc ^ccgcccga a » cgcgcgccgg 180 

cccggcggcg ccgtggccgc ^cccggctg tcgccgcccg agcccgagcc ^ ^ 
cgggtggcgg cgcaggctga M-tgegg ^cggagcgc jgg^OT cattgtccgc 300 
ccgccgccgc ccgccgcggt aagcgcagcc cc 99cccggc 9 a sas aqacg ccgc 360 

SK= 5SS SS SS . - - - 

ssss = ssss s | 5: ~ ss 

K= 2S5S ss= i is ssss s 

acgtctgtga cccagccctc accgtcccgg ^ttgtatg tgttgg ggg gagtgg 780 
tcgttggagc tatcgtttcc gtggaaattt tgagccaccc agaccagcca 840 

acattgctag caatgagctc ccaaagccat ccagatggac "tctggccg agac g ^ 
gtggagctgc tgaatcctgc ccgcgtgaac <^gccca ^acggtgga ggaccaccag 960 
gcgctgcctc tgcaagtggc cccctcggca gtgcccatgg ^tgcgcct ^ 1Q2Q 
?tctcactgc ctgtggcaga gccggccctg W SSSSS Sagaggcag 1080 
gcgctcaagc agaagcagca gatccagagg ^atcctca "gctgagtt J^JJ^J n40 

5KSS 5KK 3S= =£~ — 1200 
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caccgccagg agcaggagct ggagaagcag caccgggagc agaagctgca ^c«g 1260 
aacaaggaga agggcaaaga gagtgccgtg ^taaacca ??gcatttcc 1380 

sssss sssss ss i || ~ sss= its 

SSSSS SSSSS sss SS S SSSS SSSSS 35 

aagcagaaag tggccgaaag ^cggagcagc «cctgttac cagcgcccca 1680 

gtcactgctc taaaaaagcg tccgttggat f^acagacc W» gaa cggtatc 1740 

SSSSS ?SS= =5 SSSS S < ~ »s 
SSSSS SSS "SSSS SC 

sss sssss SSSSS sssss ssss s - 

atggtcttac tggagcagcc accggcacaa ^acccctcg tcacaggcct WJ^ 2i6o 
cccctccacg cacagtcctt ggttggtgca ^ccgggtgt "^ctccac * 222Q 

cggcagcacc gcccactggg gcggacccag tcggccccgc ^ccccagaa g ^ 228Q 
ctgcagcacc tggtcatcca gcagcagcat <=agcagtttc tggagaaaca g g 9 

SSSSS SSSS SSSSS SSSS S S 

sssss ssss sssss ssss sjs S! 

SSSSS SSSSS SSSSS S S SSSSS SS 

atccccgtgt ccttcggcgg ccacaggcct ctgtcccggg ^cagtcctc ac J » 
gccaccttcc ccgtgtctgt gcaggagccc cccaccaagc cgaggttcac ga TO 
Jtgtatgaca cgctgatgct gaagcaccag tgcacctgcg ^Jtagcag ^ 

sss? ss ssss ssss s s SSS - 
ssss sssss sss sss s s s = > s 
sssss sssss sss sssss ss s bs »-„ 

g?c?gccccc ctggacacca tgcggaggag agcacgccca tmcttttg ^acttcaa 
?ccgtggccg tggcagccaa gcttctgcag cagaggttga ^gagcaa jatcc 
gtggaSggg acgtgcacca tggaaacggg acccagcagg -"tctacag cgaccctag^ 
gtcctgtaca tgtccctcca ccgctacgac gatgggaact tcttcccagg 
cctgatgagg tgggcacagg gcccggcgtg ggtttcaacg tcaacatggc "tcaccgg 

— SSS5 SS5SS 5 ffij i Ss SS 
SSSSS SSSSS SSSSS - sss ss 

5S3SS SSSSS SSSSS SSSSS ~c st cc 38jo 

atggagaaag tcatggagat ccacagcaag tactggcgct ^gcagcg -caacctcc 
acagcggggc gttctctgat cgaggctcag acttgcgaga ^gaagaagc 4020 
accgcSlgg cctcgctgtc cgtgggcgtg aagcccgccg ^ a jacc ^gaggag 
cccatggaag aggagccgcc cctgtagcac tccctcgaag ctgctgttct cttgtctg ^ 
tgtctctgtc ttgaagctca gccaagaaac ttteccgtgt ^cgcccgcg 200 
gggctctctt ggagcaccca gggacaccca gcgtgcaaca ^cacgggaa ^cctttctg 
Scccaggcc cacaggtctc gagacgcaca tgcacgcctg S^gtggcag ^cacaggg 
aacacgggac agacgccggc gacgcgcaga cacacggaca cgcggaagcc aagcacactc 
tggcgggtcc cgcaagggac gccgtggaag aaaggagcct gtggcaacag Mgl 4440 
tgccgaattc agttgacacg aggcacagaa aacaaatatc "»?atctaa 5Q0 
oaaacttgat taaaactggt gcttaaagtt tattacccac *^ -cacag cScggctgt 4560 
aaccactcga ctcatcttgt agcttatttt "ttttaaag agacgtttt ^cggc^ 
ggcccgcctc tgtgaaccat agcggtgtgc ggcggggggt ctgcacccgg gtgggya 
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gaggg acc tt taaa g aaaac aaaactggac agaaacagga atgtgagctg J^tgg 4680 
cttgagtttc tcaaaagcca tcggaagatg <=^ttgtg "tttttttt t g 9 
gtggattttt gtggctgggt tttctgaagt ctgaggaaca ^gccttaag a J 
cagcaggaat cggtgggaca gtttcctgtg ^cagccgag "^ggcagtg ctgg ^ 
gagctggcct gacgcctcaa gcacgggca cagccgtcat ctccgggg^ WW^ 
gcccggcggt ccctgttttg cctta>-. 3 - - - ..^..^i- ccaaaatgtt 5040 

S25SS =P = =g g~ K 

SS SK2K =jj ™- ™- 53°. 
SSSS 2222 SES SSSS ~ -3-5 »S 

fgaatttgct ctcaaggtgc ttatggaaag ^tcctgat ^ttgaaat tcatgttttc 540^ 
tcaagctcca g att gg ctag atttcagatc ^^acacat tcgccactgg J 552Q 
tacaagtttg tactttcatt ttaattattt tctaacagaa "gctcccgt » 558Q 

tcatgcacat atgtacctaa tgagttttta tagcaaagaa ^taaatttg ctg g 
ttgtatgaat tttttcacaa aaagatcctg *ataagcatt ££SSS tcctttctga 5700 
ttcctcacca tttagcaatt ttctgaatgg taataatgtc taaatctttt tc J 576Q 

attcttgctt gtacattttt ttttaccttt emRtttt Jaattatttt J 582Q 
tttgtacgat gagttttctg cagcgtacag aattgttgct 9tcagattct ac | 
agtgagagga gggaccgtag gtcttttcgg ^tgacacca jcgattgtgt etttcc ^ 
ctgtcctagg a f tgtataa agaagccca, Jgctetttt taactttc ^ 600Q 

attacgaggg gtggtgtgtt tttcccctcc 9^«^« tcaacattaa t g aaactcat 6060 
gcccggccac cctgggaggc ttgccagatg ccgggggcag tcagcattaa g ^ ^ 
gtttaaactt ctctgaccac atcgtcagga tagaattcta »«™ ttgggttttt 6180 
ttttgagcat gtcagcaatg catggggcac acgtggggct ^ttacccac JOT 624Q 
ccactgcagc cacgtggcca gccctggatt "ggagectg tOTctgcaag g ^ 
acccttgttg cctggtgaac ctgcagggag OTtatgattg "^gaccagg acagc g^ 
tttactcttt "ctcttcaa -gtaactga c«Bt«cgtt ttactggtaa ^ 
agcacatgaa gccaccagtt tcattccaaa gcguai^v. y yy » taataaagtt 6480 
agttcagaca caccgtgctc aggagggacc cagagccgag "tcggagtt tggta g 

E=5K 2S5S == 23== | ™ as 
ESSE SSES r t U ; ? = » ™ 
£2S£ SSSS ESSS S - jm. 

ttttaagcag »t,.t„g« aaowact 3«=„tg»c ^g" a c 6960 

ttaattctu tttaoxu atgg.gacge JSS2StlS raStSscct "2° 

?— SS25 SSS ~ ? SS=5 ?S! 

Utgggtcc? S23 SS= K5= - ~g S! 

225S SSSK SEES SS5E S; ; < « 

cacgccSLc cagcaggcgg ctgtcccgga ggccgtggcc ^tgggact OTCcgcccct 744Q 
ccccagcgtc ccagggctct ggttctggag ggccactttg tcaaggtgtt "ag 
tttacttctt ttgaaaatct gtttgcaagg OTaaggacca "tcgtaatg ^tgac 
aaagcaagtt tgatttttgc agcactagca fggactttg "gtttttct ttttg g 
aacattcctt ctttactggt cacagccacg tgctcattcc attcttcttt ttg^^ ^ 
SSSS SSSS gaSS- ^act^acg accggcatga 7740 

?StSttg tatacagatt ttgcacgcca aactcggcag ctttggggaa ? aagaaaaat 00 
gcctttctgt tcccctctca tgacatttgc agatacaaaa jatggaaatt tttctg 
acaaaacctt gaaggagagg agggcgggga agttt g c g tc Jtattjaact taccc g 
aaattgtact ttttattgta agaaaaataa aaaggactac "aaacattt Jtcaca 
gaaaaaaagt ttatctagca cttgtgacat accaataata gagtttattg tatttatgtg 
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g aaaca g t g t ttta ggg aaa ctactcagaa ttcj-gj tctctcg^gt 8100 

tgatttggag gaattttgtt "gttttgtt ttjtttjttt ttgagaa ct g 8220 

g cca gg c gag c g cc g ccc g c cctcact gg c c "^gacg g ttacttttac, 8280 

Jgcggactcg aaa g a g tccc cttttcc g ca «=a g ct g tgtt ^ttttt 8340 
Sg2gft B g <=taa g attt cactttaagc a g tcgtjjjc ^cgag^ 
S£££ ^ tt aaaag? ctgctattga aagaaaaag 845, 



<210> 32 

<211> 716 

<212> PRT 

<213> Homo sapiens 



2TU a «- «y «y "» Thr Gly To Phe M " Ser " r "5 

1 5 10 

He Pro Gly Cys Leu Leu Gly Val Ala Leu Glu Gly Asp Gly Ser Pro 

20 2b 
His Gly His Ala Ser Leu Leu Gin His Val Leu Leu Leu Glu Gin Ala 

^ cm Gin Ser Thr Leu lie Ala Val Pro Leu His Gly Gin Ser Pro 

50 55 
Leu val Thr Gly Glu Ar g Val Ala Thr Ser Met Arg Thr Val Gly Lys 

65 7 ^ 

Leu Pro Ar g His Ar g Pro Leu Ser Ar g Thr Gin Ser Ser Pro Leu Pro 

85 90 
Oln ser Pro Gin Ala Leu Gin Gin Leu Val Met Gin Gin Gin His Gin 

100 105 
Oln Phe Leu Glu Lys Gin Lys Gin Gin Gin Leu Gin Leu Gly Lys He 

115 120 
Leu Thr Lys Thr Gly Glu Leu Pro Ar g Gin Pro Thr Thr His Pro Glu 



130 



135 



Thr Glu Gin Gin Glu Val Leu Leu Gly Glu 



Glu Thr Glu Glu Glu Leu Thr gxu ^ — 16Q 



145 



150 



Gly Ala Leu Thr Met Pro Ar g Glu Gly Ser Thr Glu Ser Glu ser Thr 
165 170 

Gin Glu Asp Leu Glu Glu Glu Asp Glu Glu Glu Asp Gly Glu Glu Glu 

180 18b 
Glu Asp cys lie Gin Val Lys Asp Glu Glu Gly Glu Ser Gly Ala Glu 

195 200 
Glu Gly Pro Asp Leu Glu Glu Pro Gly Ala Gly Tyr Lys Lys Leu Phe 



210 



215 
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ser Asp Ala Gin Pro Leu Gin Pro Leu Gin Val Tyr Gin Ala Pro Leu 



225 



230 



ser Leu Ala Thr Val Pro His Gin Ala Leu Gly Arg Thr Gin Ser Ser 
245 250 

Pro Ala Ala Pro Gly Gly Met Lys Ser Pro Pro Asp Gin Pro Vai Lys 

260 265 
His Leu Phe Thr Thr Gly Val Val Tyr Asp Thr Phe Met Leu Lys His 



275 



280 



Cln cys Met cys Gly Asn Thr His Val His Pro Glu His Ala Gly Arg 



290 



295 



Ile Gin ser He Trp Ser Arg Leu Gin Glu Thr Gly Leu Leu Ser Lyj 
305 3" 315 ' 

m„ a™ Tie Arg Gly Arg Lys Ala 

325 330 

val His ser Glu Tyr His Thr Leu Leu Tyr Gly Thr Ser Pro Leu Asn 



Cys Glu Arg lie Arg Gly Arg Lys Ala Thr Leu Asp Glu lie Gin Thr 



345 



Arg Gin Lys Leu Asp Ser Lys Lys Leu Leu Gly Pro lie Ser Gin Lys 



340 

Asp Ser Lys 
355 360 

Met Tyr Ala Val Leu Pro Cys Gly Gly He Gly Val Asp Ser Asp Thr 

370 375 
Val Trp Asn Glu Met His ser Ser Ser Ala Val Arg Met Ala Val Gly 
385 390 395 

cys Leu Leu Glu Leu Ala Phe Lys Val Ala Ala Gly Glu Leu Lys Asn 
405 410 

Gly Phe Ala lie lie Arg Pro Pro Gly His His Ala Glu Glu Ser Thr 

420 425 
Ala Met Gly Phe Cys Phe Phe Asn Ser Val Ala lie Thr Ala Lys Leu 

L eu Gin Gin Lys Leu Asn Val Gly Lys Val Leu lie Val Asp Trp Asp 



450 



455 



lie His His Gly Asn Gly Thr Gin Gin Ala Phe Tyr Asn Asp Pro Ser 
465 . 470 * 75 

val Leu Tyr lie Ser Leu His Arg Tyr Asp Asn Gly Asn Phe Phe Pro 



485 490 



Gly ser Gly Ala Pro Glu Glu Val Gly Gly Gly Pro Gly Val Gly Tyr 



500 



505 



Asn Val Asn Val Ala Trp Thr Gly Gly Val Asp Pro Pro lie Gly Asp 
515 520 
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Val Glu Tyr Leu Thr Ala Pha Arg Thr Val Val Met Pro lie Ala His 

530 535 

u a i v»i Leu Val Ser Ala Gly Phe Asp Ala Val 
Glu Phe Ser Pro Asp Val Val Leu vdi o j 56Q 

545 550 555 

Glu Gly His Leu Ser Pro Leu Gly Gly Tyr Ser Val Thr Ala Arg Cys 

565 570 
Phe Gly His Leu Thr Arg Gin Leu Met Thr Leu Ala Gly Gly Arg Val 



580 585 



Val Leu Ala Leu Glu Gly Gly His Asp Leu Thr Ala lie Cys Asp Ala 



595 



Ser Glu Ala Cys 
610 



600 



Val ser Ala Leu Leu Ser Val Glu Leu Gin Pro Leu 



615 



620 



ASP Glu Ala Val Leu Gin Gin Lys Pro Asn lie Asn Ala Val Ala Thr 

625 630 « 5 

Leu Glu Lys val lie Glu He Gin Ser Lys His Trp Ser cys Val Gin 
645 650 

Lys Phe Ala Ala Gly Leu Gly Arg Ser Leu Arg Glu Ala Gin Ala Gly 

660 665 
Glu Thr Glu Glu Ala Glu Thr Val Ser Ala Met Ala Leu Leu Ser Val 



675 680 



Gly Ala Glu Gin Ala Gin Ala Ala Ala Ala Arg Glu His Ser Pro Arg 



fioq 700 
690 695 

Ala Glu Glu Pro Met Glu Gin Glu Pro Ala Leu 



Pro 
705 



<210> 33 
<211> 2233 
<212> DNA 

<213> Homo sapiens 



710 



c^gcggca gggtggcacg ctgaccggca agttcatgag cjojtoctct attcctggct „ 
gcctgctggg cgtggcactg gagggcgacg ^cccca cggg g t tcc 180 
agcatgtgct gttgctggag caggcccggc agcagagcac cctcac g g g 240 
acgggcagtc cccactagtg acgggtgaac gtgtggccac "^atgcgg acgg gg^ ^ 
agctcccgcg gcatcggccc ctgagccgca <=tcagtcctc J^tgccg * * * 360 
aggccctgca gcagctggtc atgcaacaac agcaccagca gttcctggag * J ^ 
agcagcagct acagctgggc aagatcctca "aagacagg ggg 9 ttgctggggg 480 
ccacccaccc tgaggagaca gaggaggagc t^f^a faaaaacaca caggaagacc 540 
agggagccct gaccatgccc cgggagggct ccacagagag tgagagcaca c gg 9 

tggaggagga ggacgaggaa gaggatgggg W SSS^S SS*^ 660 
acgaggaggg cgagagtggt gctgaggagg ^aggagcct gg g ^ 

acaaaaaact gttctcagat gcccagccgc tgcagccttt gc gg g cctgctgccc 780 
tcagcctggc cactgtgccc «ccaggccc tg^cgtac ccagtcc^ acaggtgtgg 84Q 
ctgggggcat gaagagcccc ccagaccagc ccgutooyv. 
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tct ac g acac gttcatgcta aagcaccagt gejtjtjcgj ,-acacac gjjecctj 900 
agcatgctgg ccggatccag agcatctggt "c^gca ^tccagaca gtgcactctg 1020 
agtgcgagcg gatccgaggt cgcaaagcca ^ccaga ^ 

aataccacac cctgctctat gggaccagtc «^caaccg ^ gca ? cgggg 1140 

agttgctcgg ccccatcagc -gaagatgt atgctgtgct «tgTO J tggcagtgg 1200 
tggacagi.ga caccgtgtgg aatgagatgc ac---.-c g a w » ggattt gcca 1260 
gctgcctgct ggagctggcc ttcaaggtgg ^gcaggaga ^caaga 5g fl 
tcatccggcc cccaggacac cacgccgagg aatccacagc "^gggattc W 
actctgtagc catcaccgca aaactcctac ^agaagtt g-cgtgggc JJg^ 1440 
ccgtggactg ggacattcac catggcaatg gcacccagca 99=» aactctgggg 1500 

ctgtgctcta catctctctg catcgctatg acaacgggaa cttetttcca ^tctgggg 
ctcc?gaaga ggttggtgga ggaccaggcg ™tacaa ^gaacgtg ^atggacag ^ 
gaggtgtgga cccccccatt ggagacgtgg ^ tacc "ac *^ttcagg tttgatgctg 1680 
tgcccattgc ccacgagttc tcacctgatg tggtcctagt ^ccgccggg 
t?gaaggaca tctgtctcct ctgggtggct actctgtcac cgccagatgt tttgg ^ 
tgaccaggca gctgatgacc ctggcagggg Mggagt ^ggccctg i860 
atgacttgac cgccatctgt gatgcctctg aggcttgtgt «cggcc a " 1920 
agctgcagcc cttggatgag gcagtcttgc agcaaaagcc caacatcaac ig80 
cgctagagaa agtcatcgag atccagagca ^cactggag ^gtgtgcag * * 2Q40 
ctggtctggg ccggtccctg cgagaggccc aagcaggtga 5jccgagg g g J 0Q 
tgagcgccat ggccttgctg tcggtggggg "^gcaggc =^ggctgcg 99 ^ 

aacacagccc caggccggca gaggagccca tggagcagga J«tgccctg 9 | 2220 
gcccccatcc ctctgggctt caccattgtg attttgttta ttttttccar ^ 
aagtcacaca ttc 



<210> 34 

<2U> 112 

<212> PRT 

<213> Homo sapiens 

<400> 34 



Tax II. V>1 Lys Pro Val Ma Lys Clu Phe Asp Pro Asp Met Val Leu 

1 5 
Val Ser Ala oly Phe Asp Ala Leu Glu Gly His Thr Pro Pro Leu Gly 



20 



25 



Gly Tyr Lys Val Thr Ala Lys Cys Phe Gly His Leu Thr Lys Gin Leu 
- J 35 40 ^ 

Ala Asp Gly Arg Val Val Leu Ala Leu Glu Gly Gly His 



Met Thr Leu 
50 



55 

Asp Leu Thr Ala lie Cys Asp Ala Ser Glu Ala Cys Val Asn Ala Leu 

65 70 . 

L eu Gly Asn Glu Leu Glu Pro Leu Ala Glu Asp lie Leu His. Gin Ser 



85 90 



Pro Asn Met Asn Ala Val lie Ser Leu Gin Lys He lie Glu lie Gin 
100 105 
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<210> 35 

<211> 80331 

<212> DNA 

<213> Homo sapiens 



^aaagacat actttgaatt tcaatgatct tctgtaaaga aataacagca ttcatattcg ^ 
ggctttggtg gagaatatct tctgcaagtg sctccagctg =^agaatagt 3 
a?gagcagaa tattatgact ttatagtaag tctcacagaa ^ 240 

ctaatcctca ggaaaagctt gctccgagaa ctagttaaca "ttgccga | 300 

gaagtgtagc cagttttatt "ctgttttg tatccatg a attgaattcc Jj^ 360 
tccattggtc acaagactaa tctatgaagt "Ctgaagc ^tgacaaac caaattccat 420 
tcattaaaaa tctgagttat ttgtgtaatt tttgtaggtt cctgacaaac 48{) 
catgtctgta tatgcagctg ggccctgcaa acaaaacctc agggaagttg caat g^g ^ 
aaagtgggca ctctattatc catactttca ^gtgttttt ««ccaacc 60Q 
tttgaacact tcacgataga aagccatgag ^cagctgc "ttattcaa agg g ^ 
ataaagtagt agagaaaggg ttcaaataac ^aatgtaaa ^aactgtac ?20 
aacttctact ttattcataa ctatgcagat Stctgtgtgt aagctcagca 780 

ccttgcaaat ctatcataat cttctggaat tacactaatt "tcatggag J g4Q 
agcattgctt tgcaagaaat gaagagaagc tttaaataat tcacag g 900 
gcctaagtct gataacacat ccctcagaat ffctgtagtga Jtagtttggc atgttg^ ^ 
agaaagcgca tggctagggc ccttgcaaat ^aatagttg tccagctatt io20 
aagcaaataa agtaatagta acaaaaggat taacaaaaaa ^agttttcc «g Q 
aaggttaatc atctcaaata agaactggtg fcaaactat ^^atggcac ^ggg^g 
cga?gtcact agacgcatca aagcatgaac tcatctatgt ^cttcatct gaggaa 
cLaaaaaac acagggatta ccagtttcca "acatatgt ^gaatct tec gg 
gtccctctga attgattatt ctattcttca atcatgaaat ^acaacaat ^ 
?tccagatgc cacaggataa cagactagct cagggatatt Jatacacggg ^aaact 
aactaLact ttccagagtg tttttcttag ctgecaaaga «uetttta -acatca 
ggtttatttg caatacagtt tggtgagagg aaaaaaaaaa ^aacatca cca g 
?ctgtggcag tacaaggttc tgaaataaac gtaaaatc attt^ ^ 

atgtggtatt tcaaattgta tcttcaagaa Jatgttagtc attagacaag 1620 

agaggaacta ctgaatcata aactgaagct ^ttggaaa actctta g | 1680 

gttcagaggg etactttget tataaataat "ttcactcc "tcttgg g a 1?40 

ataattttta atagaaatca ggtagatttt ^ctaataaaa tatcttga 9 ttcaaaaa 1800 
tgttccaata tttaagaaca aaagcacaaa gcgatgacag "tacccag 1860 
gcttccctgt gactttgggg taaaaatcct 5-aaactga aaggtgctgg ctcctgg 
gaaagctata ggcagatcat atatgtaaaa catctaactt ctggtctctt g * 198Q 

gtctgggcta ttttaaagac tcaggttata eagaaagcat «a« * caaaagggt 2040 

agtaaaatac aaacacccct aaacccccaa tttagaatct ^a" 3 .? att taaacct 2100 
tgtgtctatt ttaaaaagca attcagagaa ttaaggcaa taaattgatc 
cccaaaccat ttccctgcat gttttagttg aat Stcattt g at tcagaaat 2220 

aattgcccca atttgtttca ttttgagtgt atacatacag J^ctcc 2280 

ttctcaatgt aggttcttta ttttttctct Bf-WtatJ Jcttgtatgg 2340 

gttggcaaga aggcaagtgg catttagagt ctgtttttat aaaa ^ aaa * tcttg gg 
Igggaccaca gaactggatt Stcttttcta J-atttatt taatcactca «^ JJ 246Q 
cactaacaac atctgattga agcatccact taataaatat tcacg g g * 252 o 
cataatttaa taactaataa -taatatta -tattcatt "ttjtaaat ttggag^ ^ 
aaataagaat atgtggtaaa gttttgetat gtatttaacc "99a aaa taaggag 2640 

aaacattggt gatggagatt aatcagcatt actggaaatt attaaaagat aaata gg g 
taatttatac aaacaagaca acttttgeat S« aaa 9" a W^aS tg?taaataa 2760 
aaatgtagga aatagtacac acccgtcatg =<=atttctgt caagcaattc S 282Q 
tggtaattat catggagtta taagatacac tagataattt taacacaacc ^ttg 
taaagctctc atccagctta attgtatcta aa 3 c " aa ^ "J^atta ct J ^ 
ttctttacac agattttcag gctcagtgac agggaaattt Jtttttctac atca 

5SSS SSSS =22S -tct^a 3o 60 
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agtaatttcc aggttcttta gaatcagatc atttaaatcg tcaaaaatca "ttagttgc 120 
cfaagattca tSatagaaa gaggcgaggg atattcttgg agaagctgtt jagtaagatt 180 
tttaaaattt acgctgtact gatgagctat gaaaaacagc Jcactgattt ^tatttg 32 
catgacttag aacagaacat aaaagaagct aaacagagcc tttgcaaatg ^aacaggcgc s 
gtgaggatgg atgtatacat caatcaagca aaggatctat taaatagact tgttagcgtt 3360 
tttottatgt gttgacgttt cccaaatatg ccaagtattt taatatttct gtacttttat 3420 
c£ftSg?£ ?cc?ctgaat tctatttttt tcattcttct ttgaattggt aaaaccttac ,480 
caaacSca aggaccaccg caaatattgc gtgctcctca aattctccac tagagcaaat 3540 
ttc?tcccc? cSatggccc tttcccccac aaatattctt atttactaaa tacattatgt 3600 
agtagaaagt cattt??atc ccactctcta ttttgttgtg agccatttaa jgacgaagat 66 
Sagactgta tatgaaagac attttaaaaa tgttgaataa atggagaaat acttaatcga 3720 
aaaaataaca tgaagaggtg gcctttattc tgctcaccat agctaacaag -aaaataaa 780 
atgggttctt cctcttggtt tcctgctgta atcaggatat ^tttaaga ^agaatta 38 
gaacagcagt gataactcat tttgttttct aaggtgaact gctcttgcat aatttccaca 33 
LattLttt ctcctatgca ttggcaaggt ttcctgacat ^ggcagat a«tctatag 3960 
atcagaaatg cagggaaatg caaaagaaac aaagacccag ggcaagtaga ggcagaatgg 4U^u 
Sgccaa? aa??agagga gaaaaggttg cttccaattg ^J-gaa aaagcaatag 4080 
aatgacaata aaatggaatg aaattttgaa aggcattgaa attaatcttt aatccaattt 41 

ssss sssss =£= ssss = S -0 

atattttcag atagatt?at tctaggtatt tggtttgttt -tgcttttg taaattatgt 4 20 
atgtgtatat atttacacta tatatataaa atacgtatat "ataattta attaaaaaat 4380 
tttcaatcct ggtgtgattc tgtcctgtgt gtttgttctc tggagtagga ^catttatc 4440 
tccattcgcc Sc?c?ccca ccacagtggg tgccacaaac ccatagaaga "tgatggac 4500 
gtggaca?ga gccctctaag gcctcaaaat taacttttta attgtgaact aaagctgaca 456 
aatattatca ctttaatgtg gatgatgatg aaaatgagca "agttttct "aagaacgg 
ccaattcagg agctggtacc tatgatgaat tgcacatcgt tgaagcagaa gcaatgaaac «ob 
ataaacgcag t?caaataaa agtaacactg gcaactttga aaatgtctgt acagccaaca 4740 
gtSSctttg tgggctttga aataccacca cctatggtct tatggttgaa 9<=atagttca 4800 
gggccagtgS a?a? t aatgg gcagcactta acagctgtgg aggaagatgc acagtgagaa 4860 
aatgaagagg aggaggatgc aaagctctta agtatatctg gaaagcgagc tgcctctaga 4920 
ggtggtlg?g aggt?La?a gaaaaaaagt aaaaacttgc tgctaatgaa ^taatgatg 4980 
afgacaatga agatgacgat gacaagggtg aggaagatga agaaaaagct =agtgaagaa 5040 
atctatataa gatactccag ccaaaattgc acaaaaatca aaccagactg aaaaagactc 5100 
aaaaccatca acatcaagac ccaaaaggtc aagaatcctt caaaaaacag aaaaaaaacc 5160 
ctcccaaaac gctaaaagga cctagttctg tagaaaacat taaagcaaaa atgcaagcaa 5220 
gtacacaaaa aggtggttct cttcccaaat tggaaaccaa tttcatcaat ta tgtgaaga w 
aSgcttcct al?g!?tgac caagaggcta ttcaagatct ctggcagtgg jgcaagaagt 534 
ctccttaata gtttaaacag cttgttagaa aatttctgtc ttatttcatt tctctateat b4 
ttgatatcca eetgtetttt tgtaatgcag agtgagaaat "acatacca tatctgataa 5460 
acattatcca ggttccattg ccaagaatgt gttgtccaaa atgtctgttc agttttccaa 
ga?ggaactc SecetttgS ttggttttaa gtatgtatgg aatgttatga taggatatag 5580 
fataSagtg gtcagacacg gaaatggtgg ggatacaaaa atgtgtgtgt gaaataaact 5640 
cattattLa atgttttttg aagtaatttt atatttatag aaagtttcaa acattgtaca 5700 
aaattcccat gtactcttca cccagtttcc cttaacgata actggttaca taaaaccagt 5/ 
gtattcttaa acttttattt tctacagtta tgacagttat atagatatat aattaatttt 
?actaaacct tttaagtgag ttttaaattt tcactgattt ttaattaact acccactttg 5880 
ttaaatttac atattaattc ataatttaaa tgaacatctt ttaatagatt "cttcatac 5940 
tcaattacaa atcatctgta aatagtgaaa gatttattta tttttctcca atactgatat 6000 
ctttttcttt tttttacaat atcgcactgt ctaggattcc ctgaacaatg ctgaaatgaa 6060 
gcagtaagag tatcttcgtc ttgttttcga tttaaaagaa taatttctat atttcccctt 
Laacctgat gtatactgtg gaatttattt tgtagctatc ctttatcaag "aataaaca 6180 
ttttttaltt ^tatttgtaa aaattgttca ttatgattgg gtagtttatc -jctgctttt 6240 
aaaacattta ttgaaatata tttetteete attgtcttaa tgtgatgaat tataatgaat 6300 
taatttggaa agttgatatg ttatatttct agagtaaacc caatttttat gaacatttaa w u 
gScttga" Jactgctaa? attttattta gggttttaac tactatgact atgagaaata 6420 
ttctettata atattccttt cttgtgatat tctgttaagt ttttggtatt ggtatcacat 
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aggcctcaaa aaattatttg tgatggattc "cctaccat "attccttt attctaaaac 6540 
aXttgtgat tggtgttatt "ttccttaa attcctggta ^atttcctg JJ^J^ 666Q 
atgggttttg tgttttctcc tggtaaattt a J"ttaaaa acccag Jttttattat 6720 
aaagaaccac tcacatttgc tgtattttta "cagtcttg caaggc g t tttat 6780 
aatttttcca tttaatatat tccatttcat aagtttttga aatgtttacg ^ 
tttaatattt tcttgtcatc cttttaataa cattaaaatc tgtagtgaag tctcc ^ 
tttcccagtg ctgggcatgc atgctttttc "tgttggtc ^cttacta gag jjM 
aattttacta cttatttcaa agaatcaacc "tgacttta aaaatcttac a^ 9 ^ 
gttttctatt ttatcatttt atttatatct tctttggttt ="tgcattc a g g 
Ittgattctc taatgagata tatgctttta aacattaatt "aagttttc ttc 
ataLtacat ttaaaagcat atgtttctct aagttcagct "atatatca ca J ?200 
cacatgttat attttcataa tgctttattt "gaatactt tetagtattt ca g g 
tctttggaca catgaattag agtatatttg aaatctcaaa atatatacga tt 732o 
acctcactgt ggtaagaaat tatactatgt atgaattcaa ttagttcaaa ttta J ^ 
cttgctttat gctccatata cggtctattt "aaaaatgt taagaatgtc * 744Q 
atgatattct gtcatgttag gggatatata ctccattata gtttaaatt a g g ^ 
tatcaagtgt ttaaatcttc cacatcaccc "cactttta ttttcttcat W ^ 7560 
ttactgagag acgtgtacta aaatttgtta ^tgattgt ggtt g aaaagCttga 7620 
ttggttcttt ccatgtatac ttaatatgtt "catgctgc cc 9 ct tttgatct 7680 

attgttttat cttcttggtt catagaatat "tatcagta tgaaacacct c 9 774Q 
ctattttctc ttttttcttg ccttaaagtc "tttttatc tgatattaat atgg ^ 
gaattttcct tcagttagtt cttgtggata aatttttttt catttccctc 786Q 
Lcttataat tatattacag aaagcttccc ttcaaagagc atctgttatt acaatgt 
cacctttgtc ttaattggtg aactaaatcc Jtttatatcc -ttatatgt J ^ 7g80 
accacccaag ctgattctaa aattttatat aaaaatgcag JOTS^ aagacgtttt 8040 
actgtcttga agaagaaaaa caaacagaaa ^atttgttct agcagatacc 9 8100 
ataaaactac agtagttaag acagtctgat aatatcacat aaaaagagag aa g j 
aatagaatag actctccatg tatacatgga Jaaagttaac actactgagc c * ^ 
ggatggtctt tttttttttt tttttttttt tttttttttt tttttg^ c ™ tee 8280 
tactatcacc caggctggag tgcagtggtg c tatctcggc t « ggtgcgcacc 8340 
tgggttcaac cgattctcca ««t«jcct ^tjgtjfle tjggaataca 84Q0 
accacgccca gctaattttt gtatttttag ca gag*uyaa * tactgggatt 8460 

atggtctcaa acttctgacc tcgtgattcg c~accttgg ^tcccaaag tgctggg 
acaggcatga gccactgtgc ctggctgaat ggatggtctt "ctataagt ggt g 
caactgtata ttcacattga aacaaacaaa cctgacctct atattatgcc a 864Q 
tcaatgccag atgaactatg catctaaatg "gaagtcaa aaaataaacc £ &1Q0 
gaggaaggaa agaataaaaa taatcttttc "gactttgg ^atccaga 9 8760 
aacagattac aaaaagaacc aatcctacag gaaaagattg ataaattata ccaca 
aagttacttt caattatcaa aggtcacctt taagacggtg aaaagacaag atatttc 
acatgaaact aacactagaa cctataaaga attgctaaat -gtaaggaa aaagacaat 
tgaaggtgga ccaaagtttt gaatagatac ttcaaaaaca ^atgtacaa atga 9ooo 
aatagatgaa gaactgcttt accgcattag ^tctgggca aatcaaaacc atgg g ^ 
actactacac ctccaacaga atggctaaga "ttaaaaga ^gacaatat gg g « 
aaggatacag aactgtgtaa acacttgtat ^"ctggta Jjagtacaaa J 9180 

cactatggaa aacacattta aacacatgca tatttcagga c "agcaata cc a « 
aaatataltc aacaaaaatg tcggtacaag tgcaccaaga aacacatata aaatgtcc 
cacaacatta gatacaatag cccccaaact ^^aaaaattc "tttatctg tcaaaag g 
aatatgtaaa taaactgtga catttcccta aaagttattt "atagaatg 9 
tgtgaatgga aatgaatcaa atatagctag ctgcaataac atggataaat ctccc a g 
aaa?gag?L gaa?tatata ttgtatgatt tcatggatat aaagctacaa attaaaatat 94 
agtc?tagac atcagaaaat tggttacttt cagaaaagag -aggggata ctagttagaa 
aaggaatgtg ggggcttttc atagagatag agctgacatt actctatctc ttgg g jjM 
attacatatg tgatctctgt gatatttcat tgagttgtac atttgtgttt eg ^ 
tgtataattg ttatatttta caattaaaaa cagtgtagca aaaattaaaa atccaaa 
alttaaaagc actgtgatgt aagagaatag ggaaacaaag tctagatctt fl«tt«tgt 
tctttccact gtattactgt ccttccagga aacaaagtga ^ttatatat tttgc g 
agcaacatgt tatattctta ggtacaaggc cacaaattta cttacaaaga aagctg 
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=5 .s=s IES EiE EE w is 

agattgtaat gaagacctga ctctccatgc taacgaa atctta gaga agtctgcaat 10140 
agggattggt ggtggaaact ^actctcat "gaataatt gtcttag g ^ m00 
tagttgtgta tgtttaattt g^ttgtgtaa Jtaaatctgg « a taaaattc tt 10260 

tgattcatga gtcattcttg aaataaccta ttttatttgt "gaag , tact 103 20 

gLcaaatag attgggggaa a -^ aa -gggtgatt gtat gacaa tcaaj ^ 

52= SSC SS=S Sg* 55- s™ iS5! 

22SS 53== S= Tafg -g Sjg-jc JJJJ. 

SSSS SSSS =3K ? - *™ iSS 
3SSSS S=SS = ~ ~ = iSS 

aaataaacct aaaaataaat ggaagaaggc atagcggtca ^tggaa g ^ 10920 
tacaatttgt tggatgattc agattattga tattcttgtt taatcattaa gg g 9 
tagatataca acataatgag aaaacagtta ^accacaca ^agagttag JJJJ 
catatgttga aaagtgcatg tcaaactaaa 5"ctaacaa ^tgaaggg J J ul00 
agggctgtat gtgtagtttt ccaacataat gctgtagtc ^ ttctgcaagt 11160 
gaaggcttgg ctcacattaa atgccaaaaa tcttgtttae ttgcccc g a 
LgStaaat ttgacagtca aatttgttaa fltcctgtttc actttgtgtg =^tag 
ctctttattt gcttttttaa tctcttcttc ctttaatctg ^aattttat Jttt 
attttcttta atttttttta ttttattaaa S^gattttgt ^gatactct ^ Q 
ttgacttttc tgctaacaag acctgtttca cattatgtag ^gggtgtg ccgg g 
ttgaactgct aactgtccaa Stagtagtcc t-tttgtag ^tgctga ttt ftt J« t n520 
gtaaatattc ccaccatggc ctatttcaag ctactaacgc ^9 ca gcatattg 11580 

taagcagaga tacacacaat .getttrc jagtcattta cagtcagttc 

tggttagagt ataattttgt ttattgatta cccgggaaaa J» aca aacaaaa 11700 

agLagcttt gttttcttct acaagcttct S<=<=atctcca aaa « aa = aa ^ a aaagctt 1176 0 
tgctgttttg ttgctgttgt tgttttacac caaagcttgg ^ttcattta tt J g20 
ccatattttt tcacagaaat tctaattcct tatgatattc cattacccag «g 
agtatatact tttattctac tcaacatacc tctcctctac ^ccatt 11940 

ccaaacagag ccatccacaa "ccaagaag tcttaatgtc "tatctatg £ c 12QQQ 

acatgataat cttttcctta gacattagct «tattagtc ^ 12060 
aattaaatgt taaaatattc ctcgttctct gagttaaaa a ^atgg aaa ? a catgc 12120 
tcccaaagca ctttgtttta cttttactta tattgaaact "tgggc 12180 
ccaataaaag actaatgaat ggtcagataa atgaatgtca "tcatgttt ^ttcacca 
ggcaaagaac tgctttcttt cttttattgg ttaccacaac ^gtgaaata & « a ^ 
?ggcccatat tctccttaac accctctgaa aaacctaaag -tatataga aaatttat^ ^ 
aatggagttt tgaattatcc aaacaacgtc «cttcattt .^ttgat 9 1242Q 
aacaaaaata aatccacaac caatttggct ctgccttgtt acaottttat 12480 

cacaggccac atctacactg aaaagtatct tcaaataata "ttccccaa 

tctctttaga ttacccacac attctctttc a ^atgga J a 9^"« a ^ cctc ? 1260 0 
aaaaccatag aaaaacacta ttctgacata tcatacattg -^tgtapt = a 9 
Ctcctttact catgaatggc aactatttag gagcttgtaa ^ttcccag a £« 
attccccaat ggactaagct tcagccatac ataatctaaa 9^ aaaaa ^ 12780 
caacttccct attcggaatc caatgaaaac -acccctga JJ^ ??aagagact 12840 
atctcaagag ttcacctcag gggtggttgt caacactcac tag 9 cacaatC act 12900 

gtttcagcag ctttagagca aaacgtcatc "taaaagat a £ aa « aa 12960 
aagtttagcc actgtttgtg aaattcaagt caaa ^ aa 9 ^aaaaag agagggttga 13020 
gagatagcag ttattaaaaa gaaactggag agagggaggg a 9 aaa f^ag agaggg y 
Igggagfgag gaagtgaaga ataacgggag ^aggg a ^aaagaa -gaaaaaaa 130^ 
aaagaagaga caaaaaaaga aatcagaatc caaattttaa aaa f a ^ a a == accataat 13200 
aca?gc?a?a tgctccaagt gtaaatgctg -cttgcagt -^agaggat ttac^taat 1 
ctcaacagct tccagaccta tgacaatttg "ttgctttt ttcctctaac J 13320 
atcatcattt attcggtatt gacaggtgat cttctaatgg ccatgttccc 
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♦.f^i-hfrran ttacttaaag tttttcaatg 13380 
ccaaggcttc tactactaca tgtcctctcc "tctttgac ttgcttg g a 13440 

tttttgtttf agattccata ggaatggcaa ctgcttaaag ctttt acagtaggca 135 00 

aatttctttc agaggaagta acccggggtg «£"a"« flctt g ttaccaa 13 560 

aatttggcct taaagcaact gtgacactgt "gccaatca actatgtggt 136 20 

aatcagattt tctgggaacc tcacagatgt "^"atg « tcatttaaat 13680 

tattgacaca agtatcccta atgcctttcc ^gcaactta Jtfljttc aaga 13740 

attcacttca atttcttgca aaccccaagc tggtgtttct aag J cttC gccaag 13800 

tcaaaaatat tcatcatgca ctgattggac tgataaatct aagttctaa J 13860 

aaaaagaaaa aaatggactt ctggtatgtc "caatatca Jttgcc " tacata 139 20 
gtaccatgct caaattagtt ttaatccaat agtatactat ttngac g i398Q 
?ttctgaaaa gaatagttaa gagatgtttt ffctaagt-ga "attttcat g 1404Q 
tttaaaaaga agaaaatgca tgttttgggt gc aacactca jataac 

atcaagtttt ttggtacccc tctatgtgtc tacacagatg cacagcta ^ U1M 
gattttataa ttactttggg ttatgtaata catattattc tgctga aaatagca 14220 

aagcaaaatt ttgctgtatt gacatggcct g^aaaaac aaca ggg tct 14280 

ttcaaaaaac tggcaaaatg tttatgaatt ctaatcctct ^acatgaa 14340 
gacaaagagc agaggccctc agaaaggccc "cttgacct ttctaa ggg g ^ 14400 
caagttcagt gttgagaaac taaagcgggt tctgccaatg "tcaag tc * aCtaatc 144 60 
aca?tttgtt atttgtaaaa fltg—tccc agataatgag "ctaattgc ^ us20 

actgaataaa gggtttggag 99aaactggg ^aaatc gc J atatatgcac 145 80 
ttgtattttt ttacctacag cttaccatat aaaactactg ^ ta aaagaata 14640 

tttttaaaaa atggtgaagt acatgtaata ^ccttatat attach cc 14700 

aaatttaaaa cttcagtgta gtcataatga tctttgacct f^^l att ? tttaat 14760 
aggccttgga ttataaatta tattgtcaat gaaagtgaga agaactctcc 14820 
g?gtttta?g tattatattt tcatttcctt "tccaaatg aattataatg g ^ 
?tgtattttt ctttaatttt tcacttttaa taatctttct 'tttcttaa aat ? C ca t at 14940 
catatactga tagacctgac acaacaaaat "acctttca aaaatt ttcccaagaa 1500 0 
tcattgttac ccttaaagta tctgctagga attctatatt =ttattta g a 15060 

agtttaatgc aaaaaatata ^aaaagcata ^attatttaa acct aagggacaag 15 120 

tattgaaaaa attttaggtt gtgcttatgc aactgaagac catattaatt 15180 

ctggtattta gggcatcata ataactaact «**"tacc ataaga l5240 
agtaagttca atagtcaata tagccaaaaa Jaatcatttc jgttag tcc 15300 

tttagcaatc taaacactca catggtcagg "taatattg t«ag acact l536 0 

tttctctttc tcaagcctgg tctttctaaa "tatagaga aaaggca g J^ ttccctt 15420 
ttaaatcagg tgacatcatt ^cattcttt =tgcgttctg £ctcc attaatgttc 15 480 
tccttcttag gcccaaggct ttgactatct "tgcaatat gcag g ttgcagt 15540 

aaactctgac cagttggtga ttttcaaaca gatgcctcca ^tagc g & ^ 

attcactctc ctttttctat ctttttggaa Jtcattcata aatttaaag ^ ^ ^ 
atatttaatt cagcattttg agattttttt ttattattat « " * agctccacct 15720 
gcctctgtcg cccaggctgg aatgcagtgg tgccatctcg g«cactgca ^ 15780 
ctcgggttca tgccattctc ctgactcagg ctccggagta ^ggga 15840 
ccaaScgcc ccgctaattt tttgtatttt tagtagagac agggtttcac ag g g^ is9oq 
aggatggtct tgatctcatg acctcgtgat "acccgccc aata tttaag 15960 

a??acaggcg tgagacaccg egceoggeea ^gatac ttcatatagg ^ 16Q2Q 

aatatgtaat ctctcatatt gccatcaatt "tttttttu gccatcaatt 16080 

gtctcgctct gtcgcccagg 'tggagtgca fltggen^t ^cgg agcacgtgta 16 140 

ttaaagtcac taattgctct acaaaagcag tgtatttcat ctcc g aaaca 16200 

ctaaaatggc cagagttctc =cagtcaaaa ggt"^ 3 gg*.** Lacagttga 16260 
cactttgctt tacagtaaac acagataaat taagaaaaac ^ tcactccatc 16320 

atctgttctg aaacataatc atttcttua gaaagagatc atagggg 9 16380 
ctcattggaa atgttgggtt aagagcaaaa ga«atgagt atag g aaagtagttg l64 40 
gtgttcaaag aaagccagta aaatccctga "^""cca ^ agctacagat 16500 
gc?tttgcaa tcaggtaaca tttctttctg ££ggtc« Jt.tcc.tgg ^ ^ ^ 

sesss s« ;r 6 2 8°o 

Saaf, 5=SS SESS SSS= aSaaaaaac ac.caaca.c 16740 
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ctgtttgaca ttattggtgt acagggatca cagaaagaca ctaacatttt agaaaatttt 16800 
acacacgttg aattgtgcgt gatctgaaac agcagcactt aaga Lgcca ggcacggtgg 16920 
taattacatc ctttgagtta cbgtgctjtp Jaaattaac aag g aggtcaggag 169 80 
ttcaggcctg taattccagc actttgggag 3"gaggcgg g « caaaaattag 17040 

ttcgagacca gcctagccaa catggtgaaa ^cccgtctct acta cagggga atc 17100 

ctgggcgtga tggtgcacac ctgtaatccc agctacttgg OWtg « ^ 17160 
acttcaaccc gggtggcgga ggttgcagtg a ^cgagat Laaaaaaaa aattaacaag 17220 
gggcgacaga gcgagactct atctcagaaa aaaaaaaaaa JJJJ aaatta acaa 17280 

agcaaagtac ttgagcaatg f ^aagtttt ^ctctcaC caggtttgta 17340 

catacatttt tacttcaata tatatgaaaa a jaatcatax 99 acattttgtt 17400 

aaataatgat gacaatagta actatgtgtt ^atgtgcag aagaaa g g 17460 
ttataaaata ctacaggcaa aggcatgcat tacagttaaa aaaa *9 Lattcataa 17520 
tttttaaaaa gattttgtat atgtttatct -taagcaaa atcatatt^ ^ 1?580 

aagaaaggca aaatgcatat gatagtctta acactactgt attgcaacta 17640 

attaatggat aatattaatg aatacataga aactttgaaa tatttg g &tc | 17700 
attggttgaa aatgttgcca tgagctggaa 9tgaacctca tag gg aaatat aatg 17760 
tgcagagtag tcagaaagta tgttgcaatg tagecatgtg atgtg g 17820 
gtctttggcc atttagattc atgttcatgt cttggatctt « aagatggaaa 17880 

gactttggat ggatttctca acatttttga 9 a ^«ttct ca » cca attttta 17940 

Lcctacctc ttagcataaa gaattcttaa atggtgacaa ^ a |^ acatttt tta 18000 
aaacagtttt tttttcccag -ataacata -cctacaag aaacctccg acaaaatgtt 18060 
aagttttatt tcttattcaa tgtttccgta "cattggc ggg * tggattctgt 18120 
cttatttttg agctccatgg ctaacctgat tgaagggagt J^tgcta g fct 18180 

acctgggata acattgtagt atacgagaac atgtaaactt atctaagg 18240 
cSa?ggta agagcaatgt taagctttct gagtatgcag aatttttttt t^tttaa^ ig3oo 
atatgcatgc atacatccct gattctttac ccctgcccct ttgtactttt 183fi0 
ctcatttcct agaagggcat ttacacaggc "ctgatgca tcacag gg 18420 
atgtcctcct tctagagcca acaccacacg tccatcagcc atcaagagaa 18480 

caaatgacca aaacctacca taatacaaac agaacatttc aaa £ a taagcatttt 18 540 
agtgatcact agaatctaac attgagcatg tattttgagt aa 9 attattatct 18600 

ctgtgtgcta actcatccaa tacttaaaat aactttatgg J^agg atcacaacca 18660 
ctattttaca gataagggac ccaaagccca agatcccaca gctaag g tg 18720 

agactggcac caatctagct cttcaccagt ^acagggct taaa 5!cttc 18780 

tatgtatctg gataaaaaaa ctgaatactc "cagcaggt get || ttttcta i 8840 
catttgetta ecatatgett cctgtcgcta teaatggect ttattat g 18900 
tgccccaaat tgctatatat tacaaattta «ttatet» gaaacatttg 18960 

atgtaatgta aaatctatta cattagattt ^ataagca at gacaaata 19020 

ataaatgeaa aatatgaata acatctatac ^"^aaa tcaaccccca 19 080 

tetgettttt taccttccaa cttaaggaaa a "aagttag cctgagttta 19140 

tgtgcctttc tctgacagta gctatcctcc tccttgtggg agatcagga J ^ ^ 
taattccatt gctttccttt tctaaatttc cttgtttttc aa « gat ccctgta 19260 

acacttttgc aacttgetat tttcatgtat "tgttagct catetttgc^ * 19320 
gctatagttt ttttgctgtc tagtaggeca "atatgtca a = a 9 a Jg ttacaaa 1938 0 

?attggcaga gagttggttt tcttgttatc ^caaattoc ^tttttta J ^ 
taacgtcgcc atgaacattc ttacacgggt «=ttctggtgc a «^ca gc * attac 195O 0 
gaat?gt?ga gtcttaaaaa tetgetaaat "tgecagat tatttccaaa JWJ 1956(J 
LagcLcac cctcagaaac agtatatgta agaattccag ttaagtcac. t ^ 1962Q 
catttggtat ggtttgccaa gtgggtggca aaaaaa ^ ^"catL caaatgtaat 19680 
agtgtaagag gggagttttc tatttctaat "aacttaga g a «^a tgctgttag 197 40 
ttaatctaat tatttcttta cacagataga cttttcccca taatttc ^ 19j}00 
ttacattaat taatatttca aatatgaagc ^^attgea "taggaagt ig860 
tggtcataat gtattatctt tttagtacac acctggattt g""gcta 9 igg2Q 
tSttttoag tatgttcatg aatggggtta atctgtactt ttc«ttcct * J* ^ 

S2SS SSSS S» S ™f t 2 2 r 0 
SSS5S g~? SSSS SK SS5SL — - 
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gt ttactcta ttacattatt ttgaagttcc acatagatgt aggtggacat tgtctgtaaa 20220 
tatttccttg atctaagttc tctttcatat "tccatctc tctctg J atctgctac 20340 
tatttttgaa tcagagctgt cttccagact "ccctctcc ^ aga attccaa 20400 

atcacatctt tagtgatatt ttcatttctg ^ttgtatt atttaactct 2Q460 
ttttgttcta tttcgtgact tattggtcat tatgatactt « 20520 

ttttatttct tcttttattt ctttcagcat aattatttta ^ttctgta g ^ 
aaatcttttg gtttagtttg ctctetgttg "tctgctga "catgt * 20640 
attatcccct ttttaaaaac ttttattaat "atttaatt actgaatgcg 20700 

tattcattgt aactttatat gtgaaaaata "tgaagctt ggtgca gg 20760 
actacacccc aaaatttata tatggaaatt ctaacctcca atgtga g aaaagggacc 2 0820 
agcctttgat aattatgtag agtcttcatg aatgagatca ^acccttac W*^ 2Q880 
ccagagagag tcctctagct ctcttgttgc ="ctaagga "caaggag * 2Q940 
ctttaatcca gattaggtag agtcctcgta aattagattt ^accctta fc 21Q00 

ccagagtcct ctagttctct tgttgccttc "agggtcca agtcttt | actt 2106 0 
tat?ccagaa ggccctgacc agaacctgac catgctggca agct^atctc j ^ ^ 
taaccagaac tgtgagaaat aaatttctgt tfltttatajj ctat g fc 21180 
gatacagcag cctgaactaa gacactgggg ttgaatatgg ca 9 taggac ctat 21240 
2tcaagtgtg atattgtttg cttttgctgg atatctggga cactaccttc gg ^ ^ 
tttaaattct tatatggcaa ^ctggttgt OTtttgct gtt g agtcaggaca 213 60 
attataaata tggaccttaa aactttatta «aattctca gg g g ccttccttct 214 20 
tcctttcttt ctttctttct ttctttcttt ctttttttcc " tctctctttc 21480 

ttctttctat ctttctttct tctttttctc "tctctctt ^tcttt 21540 
tctgaaactt tctttcggaa attcccttta "ggtggcaa jagctaag g 
ttttatttag gagtattttc ttttctccta "tattetet tccaa gg cccaagcctc 21660 
tcattctttc tttattctgg tctecagtta jattccctcc eottettgg gagat 21?20 

tgaccctctt ttgcaatatg cagtagatta "aatgttcc aa 9 ttt ttctatc 21780 
tttggtatag atgcccccag ggtagtcaac aacttcagga "tact 

ttttggaagt caaccacaaa "taaaagga ^tttaat atttaattca * ^ 21900 

atactttcac ataaaagtgt "aagaatat ^aatgtctc • » ttcaggggca 21960 
ttctcattca acatttagaa aaaattatca tggcatccga 9 aga acatttc 22020 

attgccaaaa ggtacggtaa ataaaaataa atgaaaacac gtgt g caattgaatt 2208 0 
attttttata tgctttgtga acttacagca aaaaatttta atttttaa 22140 
tttcataatt catagatttt attttttaga ^gttttgt Jtttacag ^ 222Q0 

ggaagtacag caagttccat atccagtctc Jttctttcca ^t ctaaagta ta 22260 

ttggtacatt tgttatgatt gataagccag taccgatgca "atta 22320 
gttgaggttc acactttgtg ttgtacattc tgtgggtttt gacaaa g a 22380 

catccaccat tatactatca gacagaatca atgactgccc ^ ttaattgtca 22440 

cctattcatc ctccctctct gcccctcaac tcctggcaac «atg tttaatgaaa 225 00 

tagtctttag tttgaaaaga aaataaattc tcaggatgta Jtcactag aa 22560 

gcctataaaa tcatcagata atgagagcct gaaactaaat taggtcg 22620 
caataaaata atacattaat cccggtaatg ^ttaaaata atccacttgg 22680 
cctagatttt cccttctggt ctagcacttg atgttcacca tgaacaggat 22?40 
cctcaatatc ttgaagcact ttaatgttga "ttaaccac ^ atacatttaa 22800 

agtcaaatta gtcactttac aattatcacg ttttaaaatt cttgjc tcaattccta 22 860 
aaaggattta aaaattagtt aaaaactgtt atcaagcatt atgaggctgt 22920 

tggacctcat tatgatgccg ataagaatct "tacccagg cca »» attC agaaaa 22980 
ccacactaaa ctaccttatt accgggatga =aataaaaag aatgataa t 23040 

gaagtaacgc aaaattttga tccctaatgc "agaaatgt tettteeetg J 2n00 
aatagcacat agtaattagt accattctag aaaatttatg "a caacctaa ac 23160 

gacacatttc tgttaatcat attattaaat attctagacc gctttt^ g ttactaataa 23220 
cagggctaca gttataattt taaaagatat aataaatcaa ^ & aatca(=tgga 23280 
tttctagtaa ctgagaattc aattatctaa agtcactact ff ttcctctggc 23340 

ttaaagaaag aaagagacag agcgatccaa atctggttta ^ tggaaggaaa 23400 

ss=s =s=s » s sb- ™- ss 

SSSS SS33S SSEK SS3S S4t«- — " 58 ° 
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gccctttctt caaatcaaaa taagcaattc agtatttttt ^tttta ttatcctgaa 3640 
ttetgetgtg tccactgtta ctgtacatat ^agaaacatt aaaaatgcca ^ 
gctacccagg tgaaggtatt atttttcagg -atattaaa ^ttcagtg 23(J20 

SSSffi 25SSS SK2E SEES U = 2 ~ gs 
SSSS SSSS SSSS K5S 522= SS 

ttaagtggaa aacgtgttcc tataccatgg taccttgtag ^tcaagcaa t g ^ 
tagagatgga acggggttct -acaaccac atagggcatc -Otttoet^ 24180 
agctgaggga ggagcttgga tgcctcggag cagccacacg t W aC aaaagaat 24240 
cactgactaa aaatcagcct tgacagacat ccctattacc ^accga 4300 
ctgtatactt tataggtgtt ggtttctgct aagaaatcat attgtttcag atatttt ^ 
ttttgaggcg gcgtcttgct gtgtcacctg nm4 jgKS cgagtagctg 24420 
actgcaacct ccacctcccg ggttcaagca attctcctgc ^cagcctc g g 9 
gactacaggc gtgcaccacc acacccagct aatttttgta tttttagtag JJ^X 24540 
tcaccatgtt ggttggccag gatagtctcg atctcttgac ^cgtgatc J 246Q0 

gcctcccaaa gtgctggaat tacaggcgta agctaccatg at gaggcatt 24660 

tttaaaagag atttggtaac ttaagctttt attttaggaa atattttaga ^ 
aatcaaacac cacatctact actaaagaat ^^tacatgta |=«ggc ^ atcatttctt 24780 
gtctatcagc attaaattat aagcatgaga aggattctac attgtaacaa J 2484Q 
?tgatgacca agtggagctg aactggtaat tac-tgacc ttgaaaccac J^JJ 
aattagaagg gccttttcag aatgaaatcc "tgtccgg fc gtaatggt t 24960 

aaatttaata tttttgatta taaaaataga attaaataag ^atcaata gg ^ 2SQ2Q 
tcaaattatc aatttcaatt tgatttcctg f actttata JJOTttggtt tccg g 
aatcatattg tgtcagtatt "ctctagtt ^agaagttgt ttgaaatgaa aagjj^ 2514Q 
aagaaggctc aaagattaag ccttatatac gtatttaata accaagt g ^ 2520Q 
aggattcatc cttcaaggtg acatgtctca aa t3="ctc aattttcatt 25260 

cccagagaat agtggtagtg aaaggaaaca accttaacta ^^ttatttt * ^ 
aaaaaaaact atattaaaaa accaaaatta ttgcattctc 9^«™ a 
tgatagaaaa taataaataa atagtataat aataaacagg ctctatgttg tjatatatc 
tataaagtgt tatcttttat ttgataaata aataaaataa atgatcatca tcaa 
ataaataata ataaatacat agttccatcg accagaaata ^aattcta ectttgg 
tttcatgctt cttgttgtat "tctaaata -acaaaatc attctggttt ^ 
catttacaaa tatcaaatag tggatacatt ""atgttc Lraetttaa atttttagtt 25680 
gtacccatgc accaagcaat tctgttttta ^tatttaag ^tttag gttt g 2574q 
taatatacaa gatagcaaat aatagcctag tgtataatca aagtgaccaa * * \ 2S&QQ 
tgtttatctt attctagtgt tattatgtat tattagggtt OT^Sc a tLagccaa 25860 
tattgctaac ttatctgttt caccagagca tgggctagaa ^aaagcac ataaag 25g2Q 
aaggagaaca aagtacagtc agaactgtat jaactttttt cttttagaac cca g ^ 
ttagcaatgc ctattttgaa taacctaatg ttttgataga «9«=98 ctctatggag 26040 
tct?ccacaa aatctgtttc tattacaaaa "gcaaatgg jattggaagt ctctatgg g 
gccaaaactg agttaatgct gtagtaggtt gaacagggaa "ctctccaa ^ac 
agttactatt gctatcctgc ctccctgtag taaaatagaa cjgactctag aatcg g 2g22Q 
caattctcag agaaagatac ctcgatcjtg Jttcgtttgg ttaataaaga «tWJ 2g280 
cattgtgatc tattggataa gtcattttac ttctaccnaa » tattgaggaa 26340 

tgccagtctc ccattcatga «agtctccc "caactatt Jttttctttc H***^ ^ 
agcctctagt taaaaaaaga aacaacaaaa atgattctgg ttga aatact 26460 

ccattcagca gcagaggcac tggcatcaag a ™cagg g a « gc taaaaagt 26520 
cactgacacc tatctcatga tgatttgtat ^aatttgtaa Latgtttat 26580 

ctcactacca atttactcat ttattaacat ^tcaattaca "tgggcccg | 2564Q 
gaagacttca ccacacattt aatatagtag ggaccaaagg agtcacacat tgccg 
?tt?catttg aaattaaatt tttctcatcc attggactac ettetmt Jtjjeo ^ 
aagtattact gaagaatgca catccaggga agtctaatta taaaaactgt 9 2682Q 
ctccctctct aaaccccctg gtcattaagt taccatgtta "ctttagga aa g 9 2gg8o 
aggctcaagt agagagagaa attcgggtag -tgtggcag tctcatgtat jg^W^ 2g940 
tccagcagga cttcaaagca gaatctgatt g"gcagatg ggagg g 27000 
aatacctttt taagactcat ggtgctgtaa ttcatatggt aggcacctgc g 
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tgacgatgtt gggatcattt aactcacaga accattg g accacaaa gtcctttcat 270^ 
c?gtagccaa aaaggtttat "catgcaaa tgaaaaattt tcatt g attc 27180 

taacgggtaa agatatatat tatctggtta gttcaaaat ^a cttccaagt t 27240 

t g aa g attca tttcat g tta a g attttact ^ttt g at g c cc ™» aaatctttca 27300 
cLtgaatcc ggaaatcaat "tataagaa *t»*m£ tattacca^ ^ ^ 

attggcttat tccaagcagc cctataaaca ^gcatatgt tc | tatatt 274 20 

tcacagtaaa aatcctttta ctcttctagt ^gatgct gaaacaacag 27480 

ctca g cacct tttgaaa g ca aat g aataaa "gtatccta aaaa g a 27540 

aatacttcaa tgccattatt ttttgtaaga ^ aaa "^ «£*£ atc catC catcca 27600 
ataaatggca agaatgattg actggaactt tagttatcca tcaat ttacaaaata 276 60 

ttcacccatc cctccatcca tctacgatcc aactacaaat = aa tgagtt atta 27720 

cctactctgt gccacagttt tatacataat Jctgatactt ^attag ^ ttattct 27780 
taaactctat ttgaacctca ffttatattac ^ataaataa aattaa aca 27840 

acatcacagg tttgaaatga atatttaatc a "aaaggcc aa J tttttggaga 27900 

gtttatcaaa cagagtctgg catatggcag a ^tcagta £tata tcacttaacc 27960 
?gaagtctca ctctgtcatc caggctggag tgtagtggca t tggatt acat 28020 

taaaattaca gggcccaaac aatcctccca "Jcagtcta ^ c £ a ctatgt 28080 

cccactacca caccctacta atttttcaat "tttttata cctccoagag 28140 

tgcccaggct ggtctagaac tcctggcctg taat gaaagc 28200 

ttctgggatt acaggtgtga gccaccatgc "ggccagta caattctatc 28260 

ttttSttta acaattacag atctagatat aa "gcaagt ttacatact 28320 
gttttaagaa gtggatgagg aaa ^aaggc == a ^at accag gg atatatctgc 28380 
ggaaaagtaa agaagagcaa gtaaaacat g aaaaa ^" a aaagacatt g t gg ccaatat 28440 
lltagaatat ctagtatcct ttttgaacaa tgtttttaaa ^ g tat gggg aa 28500 

aagtagaaaa tcatgttcaa agatgggggt |agggtgagg a gjagagat J J Wg^ ^ 
gaagttcaag tccaaataaa tataacacac caaatgaaaa aggct g aaaaaaattt 28620 
acaaactctt gcttacatag gtgtatggaa aaaaaaagat ^attta^ t 28680 

aacttataca aaatttcatt gatttagttt tacacagggt aaaa ^ a cctactaaga 2 8740 
tcaagaggac tcaaaaaata attgtggtag atccattcaa ttaag g agcaaa 28 800 

agc tac?atg tgaccaagga actgtgctgg cutaugc ^agtatga g J ^ 
ggtgttcatt acccttatat ggtgtataaa ^aatgttag ^agac tcccaagtta 2892 0 
caccatgcta agtgctgaaa tgcattatct = a "tattca ^ ggataag agg 28980 

taagaacatt aacttgccca agcaacaaag 9 tcaa ^ aa * ?r° ot " c t aaatccaagt 29040 
ttgggtcagt tgactttagt gcctgtcatc "agccactc ttctgtggc 29100 
aatattgaag tgcaaattta atgcattagt actaoaatca jagtg^g alaacttaca 29160 
aaataatcct caaacgttaa tgactgtaac "attcttct Jactcaag at 29220 

gtagttaaaa ctgatccact tcgatttttt tgeuttttt tcag cattt 29280 

atcacccctt caaaaaacta attccttttc aaactaaccc «g aggtta tgat 29340 

taactttgag cacagcatta attcatggca ^actcccaa aa £caactc agg ^ ^ 
ggccatggca acacttataa ttgaccattg " aaaaa | &a ^Satattt tcaactagca 29460 
tlatcctcac ggtttctgaa tgcctagttg ^ttttataa a ^ aacaacgaaa 29520 
tagtacctga cacacaataa Sfttatctggt ctttou-u acaa tcatctttaa 29580 

atattactat tgaatctcaa tgtgtatatt ="cacaaac aaaC aaaacc 29640 

agtgctagat aagtatcagc taaattacac agatttgtta tggaattgca 29700 

gctgccttct aaggaaaatg gggacatgtc tcattgccaa aaa « a ^ tt aaaagataag 29760 
tttcccaaat gaccagggtt tttaatttca a 3 a a = aaaa * £££taag tcgagg ttca 29820 
tatctaccct ct ggg caaaa ctgatgactt cttatttttc ctgcca g * ^ 29880 
ggaaccctcc g aatt g taa g ttacaa g caa ^ a "taatt tagacca » 29940 

Sgtatgtta actaaatatg aaatgcctct ^gW* gSSSS atLccattt 30000 
tagtatataa gcttctatta tacatttgtt att g atgatt "» aattcat aag 30060 

aalagaaata cttaaagaat atttgcaaaa 9 aaa ^ aa ™^SSc ctttttttta 30120 
catctaataa gcccaatagg atagttagga tagttttttt "tttcc tcc 30 i80 

aaacaggcaa ttctccaaca tcagggcaga aaatccgcag Jacaaacat g g ■ 30240 
tacacSttt ttacaaatgc catgattcaa cctgtcaata tggataaaat aaagg 
tttcaaatac ttatcacagt ggttttgttc tgttttaagt =^tcccac J 30360 
aaaaatcatt aaaagaaaat aaagactgcc tccaatttcc W« tgttttta tc 30420 
tatcattctt tggggaataa cattacatat tccatagcgt accgga 
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ttgcatgatt ttcctacctt tccaagttgg aggtgtggga catgaaaagg ^ctttcc 30480 
t?aftatgc cagaggtctt tcatcttaag ccatggtcta cttgtgagtg -gcccaata 054^ 
tccaacttac ataaaatgct ataaaacctt cataatggta aagatagagt ^ttcggg 3og6o 

25SS ES2K 5=SS =S£ 5» SSSS 

agatcaaaga taaagaggag ttgccaggac tttggggaat agctgggtat Jtaccagaat 
aaataaaaaa gcactatgct agccattcta Q-*tcgttc. aactgagagg tcatgga ^ 
ctttcaacaa gggtctataa tgagattagg «»»«acttt Jcaaaccaaa g g ^ ^ 
gatgcattag actgggagtc aagctggaat ^cactaggga tacgcagctg "9 * 31Q2Q 
tgctctaacc ttagagtgtg agtttagatt "tcaaaaat ^taaaatt tcag g 3iq8o 
gatattaacg gatagatgta taagataaaa aaagtagcac "tattaaag tflOT 
agcatttcac ttatcccaat cacaagtatt atagcttcag aaaataatag 31200 
t?caaaatta cctaattaat aataggtgac aaaagaaatt -tagtgact attaaaggaa ^ 
taaagctttt atcattatca ccatgtgtca aaagagttgt 9taactcatc « a 31320 
ccaacttcaa attcattgaa gagacattac "ctcttagg Jjacacccag jcgttctctg ^ 
ccagctgctt aaaccctctc tagacatttg tcgattttta "accataaa 3i44q 
gcttaggaaa attatctagt ctaccttggg aagcatcagc aacagagcca OWW^ 3l50Q 
actgattctg aatttggata aaattaatca faatttcaa ^gatattag 31560 
taactcaggt tctatagcct actgcataat tggacctgcc aa"cccatc £JJ 
gctttfftttc tctaagggtc aaatataagt gtcagactaa ^tatttc ttja^W 3i6a() 
gtttaacctt tggttaatca gaatctcctg SWtgtttgtt aaa^tgcaga £9 93 
Latcccaga ccaagtttga atccaaatct ctgcatttaa agtaagttcc tcta g gg ^ 
tttgagtttt tccactgagg tccttctacc ^cattgagg "tgaaggto 31B60 
aaaatcttga aggcttcctt ctagctgtgt tatttgagtt 9atcctctca 31920 
tatttttttg ggaaaaagaa attagactat cattacatta ^aataatag g . 319g0 

atagaaaaca tatagaattt aaaaatagga taatttagca W 9 tagggt acat 32040 
aatttataat aattaatgtt ttttaattat tattattata 9tttaagttg taggg 32iqo 
gtgcacaacg tgcaggtttg ttacatatat facatgtgc ^gttggtg tgc g 
attaactcgt catttagcat taggtatatc tcctaatgct *tccttcccc ~ 3222Q 
ccccacaaca ggccccagtg tgtgatgttc cccttcctgt gccatgtgt tctca g ^ 
cagttccaac ctatgagtga gaatatgcgg tgtttggttt "tgtccttg ^99 32340 
ctgagaatga tggtttccag cttcatccat ^ccctacaa J^acatgaa =tcat 324qo 
gttatggctg catagtattc catagtgcat atgtgccaca "ttcttaat cc 9 
attgttggac atttgggttg gttccaagtc "tgctattg tgaatagtgc cgca ^ 
atacgtgtac atgtgtcttt atagcagcat gatttatagt ^"tgggna 32580 
aatgggatgg ctgggtcaaa tggtatttct agttctagat «ctaaggaa "gcc 
gacttccaca atgattgaac tagttaacag tcccaccaac ^tgtaaaag tgttcc 
?ctccacatc ctctccagca cctgttgttt cctgactttt taatgattgc «"cta 
ggtgtgagat ggtatctcat tgcggttttg atttgcattt ctctgatggc ejjgj^ 32{J20 
gagcattttt tcatgtgtgt tttggctgca Jaaatgtctt ^tttgagaa 9 9 9 ^ 
atatccttca cccacttttt gatggggttg tttttttctt 9taaatttgt 3 Q 
gtagattctg gatattagcc ctttgtcaga taagcaggtt gcaaaaattt «cc 
?g?Sgttg? ctflttcactc tgatggtggt ttcgtttgct 9t9cagaagc tctttagtct 3300 
aattagat?c calttgtcaa ttttggcttt tgttgccatt. flctttggtgt ttt^c*tg 3 ^ 
aagtccttgc ccatgcctat gtcctgaatg 9tattgccta SJttttcttc ta |g 
atggttttag gtctaacatg taagtcttta *tccatcttg aattgatttt tgtat gg 3324Q 
gtaaggaagg gatccagttt cagctttcta -tatggcta 9ccagttttc ^9 3330Q 
ttattaaata gggaatcctt tccccattgc "gtttttgt «99«tgtc J 3336£) 
tagttgtaga tatgcggcat tatttctgaa tcctcaataa a ^actggca ^9 3342Q 
agcaacacat caaaaagctt atccaccatg atcaagtggg cttcatcccc ggt « 
g?tggttcaa catacgaaaa tcaataaatg taatccagca tataaacaga -caaagaca 334 
aaaaccacat gattatctca atagatgcag aaaaggcctt tgacaaaatt caac g 
tcatgctaaa aacgctcaat aaattaggta ttgatgggac atatctcaaa J^aagag 
etatetatga caaacccaca gccaatatct tactgaatgg acaaaaactg 9aagcattcc 
ctttgaaaac tggcacaaga cagggatgcc ctctctcacc actcctactc aacatag g 
cggaagttct ggtcagggca atcaggcagg agaaggaaat jaagggcatt caattagg^ 33&4o 
aagaggaagt caaattgtcc ctgtttgcag atgacatgat tgtatatcca gaa 
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ttg tctcagc ccaaaatctc cttaagctga taagcaactt cagcaaagtc tcagga^ca 33900 
aaatcaatgt gtaaaaatca caagcattct tatacaccaa caaagac g g 9 34020 

S23S5 SSES = ™- hsSJ 3-0 
12-2- -SSS SEE 5Soo 

gaaaatggcc atactgccca aggtaattta tagattcaat 9= aC caaaaaag 34260 

aatgactttc ttcacagaat tggaaaaaac ^^taaag ttcata gg cc 34320 

agcccgcatt gccaagtcaa tcctaagcca aaagaacaaa ^ggaggca ^ 34380 
tgacttcaaa ctatactaca aggctacagt ^ctaaaaca |«tggca » 34440 
cagagatata gacccatgga aoagaagaga gcctttgaca 

gtcalcaact taagcatacc aaaacaaaaa taaaagacag tcagattttg ^ 
caacaagata aataatagta tacattgtta "ccaggtct *Macttcca g ^ 
taggaggtgg aatttcatcc jmtcttttg ^tctcccct ? cctcccacc ^ 3468Q 

gtgctctttt cttcttccct ttaatccctg tgaaatcttc "tga acatttaaat 3 4740 

tcaatgggtt gtttttatca ggtggctgta gatttgggag J«catcc^ 34800 
actaatactt gcaaaactca ta^Wtg cct^cat^ ^aagacttat g ^ 3486o 

gttaattcta gaatgataca acattttttc ttctccagga g « ttaacaccaa 34920 

?gtcctggct ctcacaaaat atagtcctaa aggaaactat "actcacat tta. 
actggttacc atcatattgg ttagctttat gatgaagtat ^agttac a 9 35040 
gaagaaaacc ttccaaaaat agtaaataaa tagtttaggt ^cacgataa Mjg 
? tt ggaaatg ataatttgca aaatgataca taajcgccct tc^tg 35160 
aattataaat tttccttgaa gtgcattggc tattctttat "Jtagg a 35220 

tgtggcttat taotgattaa ctcaagtatt tattgcaaaa ^"ttcca 35280 
cctctttatt accaacgact taaaagggca aagacttgat ttgcac«OOT ^ 35340 
atgtaatatt actaaacaaa agcaacttgg ^tctattga accaaccaga ' 35400 
tgagaggccg tgattctcaa "caaaacaa ttgttcaggc -ctagg^ ggaaaagcag 35460 
ttttaaacag gagaactctc attaattcca c=9«at aa aataattt catgttttgt 35520 
gttctttgga tacttcatca tttcagctag tgattcaat -^ataattt £ fc 3558Q 
ttctggtgaa aacaatggag gt M«caat ttgtagagct Jtgcgg ^^^g 35640 
gaatgcatta cccaagagta tattaatctt ttagtggagg agag* a aat gatc 35700 

Laaggtagt aagact gtgg ttattttggt «jctt«ctt aggagoaact tttaag^ ^ 
acctgaaaaa agtctaaaat tcttatgtct attctxaac g » tat taacagt 35820 

aatcatatat taagtgtgct atataaaata "tctagaat aatactctgt tj^ ^ 35880 
tttatctctc ttgctttatg aaacactctt ctcacctggc «agcg tacctccttc 3 S940 
gatttccccc tttcccctcc atccccccca tgtcaagctg ccagctcctc | 36000 
cacctgagaa acatgggtac tcctcagaga ctggcctcag "ctccattc tec ^ 
aacatggttc atcagtgaat gttttcattg tcacagttat jcccattatc 9 36120 
agactgaaat ctccttttct tcctgttcgc cttttctage J^tatctcc | 361fJ0 

ggccagaaat gcatttcttt gcacatcgac "gattttaa "gaatgtgt ' 36240 
?ccattatcc gtcatcctcg gtttctcctc =tgatgtcac ^actttggee aat gg 
caagattgtg aaaccttaat gtctgtcaac gctaatgaca «"*atetca J* 36360 
tgacaaa?ga gcttaaactg ctcagtttgg taatcagggc cccaatatgc 3642Q 

SSS S= ESSE SK 5SS5 ^ 
23SS S» S= ^ = 3 ? b SSS 
2S3S SSSS 2522 « i ?« ™ £ 2 sS 

cgttcagaca agtggctctg atcactagac »«ttgcttg "jaatttgc ^ & 3684Q 

altgtctttt ttcatatata cgtgtctttt ^attttcaa tttatttgtg ag J 369Q0 
agagtagttc aacatcctaa "cttggcac atc«e«.t -ataaacac £ ^ 
actgaaaaaa aaatcccagt tttttttcaa atccauaccc g gcaaaaacca 37020 

caattgtgca gtgcccatgc ttgatcctga ? «ctccctc ^gactgact 3?o8o 

S5=SS S55SS 55= ? 5 - -™ 3 ' r ° 

SSgggc =SSTt SSSS a?= STuii t U= 37260 
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cccagcaata ctcaggaaag cctcttaggt tccggaaata aacattctgg gatgctctgc 37320 
aggccagatg tgcagactgt tgagatggca ^tgggaga aaaaagaaag m40 
cattaaactt aggatattcc cagagtggct "acttctcc « ttgtttgtga 37500 

atggccagca agtcctttac tcctgttttc tatgtatgta -ctttttgg g 9 ^ 
atattgatta aataaggaag gcagaggtgt ttgggagtaa tggctc g 37620 
aatgctgcac ttaaatccaa agcatttgtg tgoegtttc tctctgaagc Jeja^ 376SQ 
ctatatctat ctcattagcc acataataga attcatcaac a « ctct ctgaag 37740 

cctgtttctc tctgaagccc agtagcttct acctgaagtt tcaatagttt ctc^tgj ^ 
cccaatagct tctatctcta tctcattagc ^cataacag J^tcatcaa 3?860 
cactttacta actgtattat tttgagcaaa acactttgcc jccctgag J 37920 

cactttctca tttgtaaaac taagaaatta ttgcagatga tatcaaagt | 3?980 

tatgattcta cattagtcaa agattcatct ctaccaccac atcacagagc c g gga 
aaactctaat tactctcttc aatgctccaa gaaatggctg ccamatttct 3^tagg 
tgacatttca tattcacgct agtacacttt caaacacaaa ^atccctga ^ct 
g?tctttgga gatgtctgct tccgtcatcc c-gaaaatg -agaacagc « ^ " 3822Q 
tgtttgggta tggcctaacg actaaggttc tttgtetttt tctjt tg 38280 

ccagcggggg gtgagaggag ggtctgtttt aaagtacaga aaa g tctg 383 40 

cgaagcctta acatotactc tcgtttcctg aaattccctc tgaagtctac ggg » 
cactctaagg gcccagtccc ataattggta aatgagaaaa tatc«aagg -cacaa ^ 
taaagttaac aaaaaaacca taaatagaga aaaagtgatt "gttgttgt eg g g 
gttagggaaa aaattggagt taaaatggca tatttatttc 9t«taattc c ggg y 
agaca?cagc tctgaagccc tgattcagaa -catgeggg ^ejetttga JJtt^tc. 38640 
gctttttttt tttttaacaa tggcagaaag atataaagaa attaag g ttcaatgct 38700 
Laaacaaaa cttctggact ectgatttge aaactgtcat tctttcattt gt^ g^ 
tcattttcaa agcttcattg tggcacataa "ttttgtaa ttttttcctt t g g^ 
cttagctatt cttttcctct ccaaagtgag gcattctact "tattttac 880 
aaaaLatag tttgttgcgg ttttctgaaa acaagaaagg ^agga^aa ctcSalagt 38940 
tatagtaaat ggaatctttt tgataaaagc catagcaata tagggtttag etet ^ ^ 
aaccagttct cttggcataa agacaaaaat gtaccttaaa "ttcagg 39060 
aatgtctact tggttttcat gctctactta taaaatatcc "acagaaga ^ J£ 3gl20 
cttaataaaa actgtgcatt tcaaatatgg <= ct f^agat ^cacatttg 391fJ0 
tcccctacac atacagacac atgcacaaat ^gtacaaat tgatttattg ttg ST^ 39240 
gtggtcatat atctttattt gaacaagata ^caagattt ^aatcc 39300 
taaatcttaa gcccacaaac aagctacaag "tcttagtc ^ccaaaatca aatatttata 39360 
tetgettttt tcctataatc tcttcttggt tgtattatgt "JJtattcc ja 
ctc?ttccaa atactgetat accaattcta tagtgtaact ^ctattccag ^ 3948Q 
tgetatatet ttaaeggtea aaatttcaaa jaatatgttt ctc^cccag 3 , 540 
ttaatacact tacagtgact actagtcatc ttttacatca ^J" cagc tcatac 39600 

aagttaagtg ggaaattgaa atgactatcc catcaatggt Jgctaaagc J ^ ^ 
tgacttgcaa gaactgacag ctaaatcttc ^aaatttgt ^cctggt 39720 
tataaatgtt aaattatata aacttacaac "aaaaatta tattagaaac 39780 
tgtaccccaa attcattatt tctgaattat tttactatat "gctattat " 39840 
ggggttactt atgtctattg tacagataga 9ttgaaatac tggactatgg attgetg g 
SStcttgt ctcagctgtg ctagttactt ccacattgaa ^=^gaaac gaatg g 
ccgggtggaa tgccttcgtc tgtctgjjct ^gtaacaa -taccataa 40020 
ttacaaacaa caaagaegta tttctcatat " c ^9* 9 99 -„„cccactt tctggtgcat 40080 
agaagaaaat cagattgata ggagattcag tactgggtga aggcccactt tc 
agacagcacc ttgtcaccac gtcctcacat ggtgtgagag g aagacagc tctcg^ 4Q2oo 
ctcttaattg agggcactaa tcccatttat "agggece 9 taacatatca 40260 

agctctcaaa agccctacct cctaacatta taacattggt ^aaggttt ^ 4Q320 
attttgagag gacacaaaca ttcagaccat agtagtgtgg ^attttcct ^ 4Q380 

tttttgtttt tgttttttaa gagctacttt "aaatattt ^gcaa a 40440 

cttctgtacc agaattattg aaagagctaa "tacaattt acaatg g aat 4050 o 

atcgtggatg cttcatcctt aacttccaac tgttttttaa Jccattcacc g * 4()560 
atattatctt tttaaattct tatcttctag ggttttaact tctcttctgc ctag g 4og2o 
actgeatttt cacatctact gaaccacctc tcaaagcttt "gaaaact tac g 
gtgatgtcaa tattaattag gaaggctget ataagegtec tcttattttc tggc 
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tcaggcacat ggagtccaaa ggaaacagaa agaaaattac g catattatt tgtttaaagg 40740 
tggg?ggaac aaattgtgta ttgctatgtc attaccttag aatt tgg ataatcatca 408 60 
tagaagggag gtaccacgta tgtcaagtag ^gactcct ^ ataaatgaaa 40920 

ga?aga??gc caaacatcct cccattctat "tgacaaca gcctac gaat 40 „ 0 

aacatttgtg catcaagtag "taaattct attattctga c g g g fcgtggaagaC 4104 o 
acaaacagat tttagacatg gcgaattaag atatttttat eg yy aaagtttg 41100 
atttggataa gaactggaga aagttcaacc ^ggaaatta ££££ agagtcctct 41160 
cattatttat atatacttat acagectttg «=tagtact ^ gtatgtgct a 41220 

ctgacacaaa agagaaatag aaagttttta agcagagaaa aagatcagta 41280 

caactaaata gcaacgtttt cactgaaaac tctttagttt tctaa g acatacattt 4 1340 
ttatttacag tgcagtgaat tactaaacac Jttatttaag ^ ccttctgtaa 41400 

caaggtgeat gagcatattc ttggtgaaat tataatacct ctaatttttt 41460 

gtttaacaca aatctgtctt acccaaactt ctgagtaata gggg ttaaaatt aa 41520 

gttagaatcc ttgegattta tgeaatttae a^ctca " a gagcaga egatgetttg 41580 
aatctgacca atatttctta atgtccatac tattgagatt ccag g y cactacccac 41640 
atatagagaa ccgtccagtg cactgtagaa tgttcagcaa tatcct ggg ctgccaaata 
tggatgetag tgggaccttc aagttgtggc -ccacaatg ^ fc aattttcaga 4 60 

atccccagga aagcaaaatc acctccattt 9*99 cttatttatt gataaagaaa 41820 

gaaagtggta attcaatgea taacatattt tcaaatgttt « ttctacagtt 41880 

LaaatSaa tattaatact tatacccact tattggatac "ttatjg fc ^ 41940 
ttaaaatatt atctcatttt attctgataa *aacttaggg J» 99 tcatct 42000 

tttcacagct gagaaaagtg aacataagag aggaaataac tec g ttaacaattg 42060 
atagtgctgg tcattacata ttgataataa ^aattga Lttattcta tgtaaagaga 42120 
taaataccca acactggagc acccagatac ^aaagcaaa agcattgaac 42180 

gagagatatc ccaatatgaa aatagttagg ^tcaata ccccac^ tagacctagc 42240 
ggatLtcta gatagaaaat ccacacagaa ^tttggatt taatct cattagtaca 4 2300 
agacgtttaa agaatatttt atctgacaac tgeagaatae ~* aaagattttt 42360 

tggaacattc tctggaatag atcatatagt aggctacaaa ^caag t aatcaa 42420 

alaaattgaa atcatatcag atatcttttc Jgaccacaat 99aataaaa c<=tgaa 42480 

taacaagagg aattttggaa actgtacaaa tacatggata ttaa aatga 42540 

taaccaatgg gtcaatgaag aatttaaaaa aaaacagtac taagagggca 42600 

aaatagaaaa acaactcacc aaaacccatg ^tacagca aa 9 taaaa aaaaa 42660 
g ttta?agca ataaacaata 9atttcaaat aaacaaccta ^9 atgtttcaga 42720 
ctagaatagc aagaaaaacc aaaccccaaa "agtaaagg t 9 aaa agttttt 42780 

gaagaaatga acaaaataga 9accaaaaaa tacaaaagat 9 ac gagatcca 42840 

aaaaataaaa gataaacaaa attgacaatt jgctagacta g caactacatg 42900 

aataaacaaa atcagaaatg aagaagacat t»cmactgac 9 ttacaactga 42960 

acaagacatt acaactgaca <=caactatac ^ J " aagtataaac caacaaatta 43020 
caccaactgt acaactatgc aacaactata aaaeggacac 9 attaaaccag 43080 

gaaaacctag aggaaataga tacatttctg 9atacataca J cagtaa taaa 43140 

Laaaaaaaa aaaagcctga -agaccaat -caaataac *J tctaacaaat 4320 

aagtctccca acaaagagaa accaagaact 9™ caagatatt a aaggggagaa 43260 

actggaagaa taaataacac caagtcttct caaactattc ^9 caaa taagga 43320 

aattcttcca aactcattct atgaggccaa tattaccctg caaaaaaatc 43380 

caaaacaaaa taagaaaact ataggctcat accccc-tg -tataga^g 
ctcaacaaag tactagcaaa atgaatacaa *J9catatta 9 aggtacatca 43500 

caagtgatca tggatgcaag gatggttcaa c " a 9acaaa ^ agcatt 43560 

cgtcaacaga ataaaagatg aaagecatae jatcatcaca atagacac^g ttctgtaaga „„„ 
tgaacccgca gccaactgtg atgaatacta ^tgaatgc 9 9 actagaagtc 43 680 
actggaatga tacaaggatg ctaactttca ccattcttat tc ^ aaaggagaaa 4374 
cgagtcagag caattaggca agagaaaaac aca ^y aaccta aaga atccatcaaa 43800 
glcLactcc ctgcttgcag ataatataat ^catataaa gjcctaaag 43860 
gaattccttg aattgacaaa ttcagtaaag "acaagata gaaa gcaatc 43920 

tcagtaatct ttctgtatac caatagtgag cta ^gaaa aa 9 tcaaagattt 43980 

caatgggcaa tagcttcaaa aatatatgag aaaatattta f aaagtaaaaa 44040 

ctatga?gaa aactgtaaaa cactgatgaa ataaattgaa tta cccaaag 44100 

acatcccatg tttatgaatt ggatgaatta atattgtcaa 
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aatgScta aaatttaaaa aatagataaa tagtgctggg aaaactgaat Jtccatatga 4464 
agaacaatga aactagactc ccatctctca ccatatacaa aattcaactt ^aaatggatt 44 
aattacttaa atggaacacc cacaactacg aaactactaa aagaaaacat aggggaaatg 44/bu 
cSaaaaca tSg?tggg caagaacttt atggataagg cttcaaacac caggcaacaa 44820 
aaaaLaJga aataatatca tactagaaag ctgcagagca aagaaaacaa 44880 
tcaacaaagt gaaaagacaa cttgtagaat ggaagacaat ^ttgtaaac tatta 
ttaatttcca gaatatatat acaaggaacc caaacaactc atcagcaaaa taaaac 
taatctgatt Laaaatgga caattgatca gaataatcat "cttaaaag *agacatacg 450 
aatggctaac aggcatatga aaatattctc aacctcccta ^catcagga aaatgcaag 
caaatccaca atgagatctt gcttcacccc ggttagaatg S^attatga aaaa | a ^ 

=£22 S3S SSSE ==S i ? ~ SS 
ESC SSSS 2SS2 2= ~ SS°- 
SEE £52= 3=3SS =£=£ SS££ 

tagatgagcc aagagaacat tatgttaagt aaaataatgc aggcacaaaa -aataaata 4560 
ccgcacaatc tcacttacat gtggaagcca aaagagttga t 5 tcat ^ ^aaattq 45720 
gaatagtgtt taccagaagt tgggaagtga gtggagagag W-atag ?SJaaSc? 45780 
gttaaLgat acaaaattac aggtagatag aaggaatacc ttet^ogtt ttacaacact 4^ 
gtagagtgac tacagttaac aacaatttat tctgttttcc aatagctaga ^aaggy 
?tgLtg?tc ccatcacaaa gaaatgataa gcgcttgagg tgatggatat ^aatttaa 459 
taatcacaca ttgatttaat cattacacac tgtagagatg Jatcaaaata 
ccatataacc atgtacaatt atgtgtcaat taaaattttt "taaagagt jcaaag 
aaaaaattaa gctctgaata cataaaggca ctataattga tgtggctggg Jgtt 4614Q 
ttatgcttat ttctagaata ttaatgtttt taaagaatat ^taatttg Jjacat 
tgtctcaaat taactaacta ttccatgtga catttaaaaa tggtccacar ^9 6Q 
tetactatat tgtaagaggc agtataataa atgatgcctt ttectttJJ ^aaaac ^ 
ctatcctgga aaaatcactg taaaaatggc taaatacatg ^atatacat age g g 
cagaataaaa tacattatga tgataccaga ggtataaatt taatcagato eutttUR 
ggagtggctc cgtttcaaac ttctgeatat ggataatget acaaatgacc ^attcta J 
agaat?actc tcaagatgtc actaccctaa caaaagtaaa ^aaactgta ^ggctc 465 
a?gctctc t c aagtttgccc tttggtgagt tttgttttet "ccagaatt atctgattgt 4^ 
gcattattgg tggtatgata cagaggatta taggtccac9 "tgcccaag J 
gctatagctc caaagccctg tggcccttcc cagaaagect gtggtccttc "tcgac 
??ggcaLtt ttgcttgtca aataatatga catcacaaaa tetgeaggga attcttacac 4674 
tagcaataag gctcaactag gaataaagc aggtgata a ate tgacat gcatc^ 4686o 
atcttataat gtgcccctct ttaaaaagtc accgwad^ acaattqttc 46920 

taagtaattt agaattccca ttctagctca tctagtgaca aatgtgttta ^"gt 
tgggcattgt tctatttcac ttgggaaata "tttcaaat "cagaattc -"gatt^ 47o4Q 
tgtgagactc tcccttctct tctacattga gctaaattgt tttccatcca aac a 
taaagaaaaa atacaccttt ccatgctctg catgggacaa «tcctg«g |£tgactcc 4710 
taccctcgag atcatttggg tttaattgea ggtggtttcc atagtgeetc ^ttgegge 
etatgetttt ggatgeaett gcagctggtt tcttcttttc ttgtgagggt SCtcccgatg 4 
tgaaaagaga gatcttcctt ccatcttgtg ttttetettt "ccaagtat jcttccaaac 47 80 
tgttgtacct ccagcacagg agtttctgga gaatcacagg tttaaatcag ggee g 
ggctLaaaa ccttatgaaa agtgcagtgt actcatggcc ^tatcagctg "atcacatt 4740 
Sttttgtca gtggtcctcg aaattgattg tgtgtjtatt jaataaagaa -ggtggatt 1^ 
gtaatctcta gctgttaaga caaggaatct gcattttaaa caagaccgcu gy 
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gaatctattt gtaggaggcc gtcaaacaag gtcttcagag tcactgctgt jtjttttetg 47580 
gagctgtgaa ggagcaaata aactgggctt cctttgccac ^"gcatcc J 
?taccatcat tttccccacc atagatcctc tacaaactct Jtttcatgca tttgtag g ^ 
ggcagaaaac tatattatct taacaactca aaatgtttct tggcagagga * 820 

Stagaaaaa gacatttata tctgtattta gaaaaagaca tttggcaaca tggctcacg ^ 
ctgtaatccc agcactttgg ^ccgagg caggtggatc acctgag^a 4794Q 
gaccagcttg cccaacatgg tgaaaccctg ^tcxaccaa gaatcacttg 48000 

catggtggca agtgcctgta atcccagcta cttgggaggc taa^agga 9 8060 
agSgggag gcgtctaggt tacagtgagt tgagattgtg -actacact -agcctgcc 
tgggagatag agtgagactc catctcaaga aaaaaaataa ^gttaaaaaa aa^ gg^ ^ 
agacatttga aagtgaagaa ttagaagcag aggttatggg tcaatgagac 9 ^ Q 
gagagaaaag aaaggataga aaagagagag agaaagaaag ^ aaaa * aaa ^ gaaagaaag 48300 
agagagagag agaaggaagg aaggagagaa J^aggaagg -ggaatgaa JJ^j 4{j360 
aggagaaaga aaagaaagat gagaaagaaa agaaagaaaa gaagg s aactataaaa 48420 
aggaaaagaa aggaaagaaa gaaagaaaga aactattcag cattagaaat aa 48480 
S?gatgagg gagaaggaag aaggagtgcg agtgctaagt -tatgttaa ? aggttgtag 
tttaaaatgc acagatggct gaaatacttc tagaaattgg a ^gttacat t J WQQ 
tctgcaatgg aaatcccttc catttccctg catacaataa atgctttcat * c 
ttgcaggt?t gtttcttcat gaaaacattt taaaagggtt Jaattttaca ^9 
ta?ta?gcaa tgtaaaaatg gcactgttga gctgtggcaa taatctttaa -taaag 
ttaagaggaa gcaggcacac agagctacaa cattcaagaa actataagta £ ^ Q 
ctcaccacct cacttgtaca atcttaagta ^aaaaatgga -"tcaaaaa ^ ^ 
gaagctttga atttagctta tctagcttct gagggacaac attgtcttaa «J 48960 
ctctgtataa aatgccttat taaaccttca agtgcctgca ggctggtaag •JJ^SoS 49020 
caaggccaca gctLcaaca gcaaaaaaag aagtgagcaa caagagggat tctgacagtg 4902 
tSagtgg ftaacaagaa atggggaggc tgggccgggc gcagtggc.c acgcctgtaa ^ 
tcccagcact ttgggaggcc aaggcgggtg ^tcacttga gg ga^ gtgg ctcatg 49200 
cctggccaac atggtcaggt tgctaaaaaa ccaaaaatta ^ctggcacg 9 99 ^ Q 
accgLggcc cagctactca ggaggctaaa S^gtagaat =^"gaacc ^OT™ ^ 2Q 
atgttgtagt gagtggacat cccgccactg aactccagcc Jgggcaatag « 9 
tgagaaaaaa caaaacaaaa caaactagtt aaaaaaaaga aaagaagtgg ccggg gg ^ 
cggctcatgc ctgtaatccc agcactttgg ^-gagg Scaaaaaa 49500 

gagatcgaga ccatcctggc taacatggtg aaacctcgtc tctacca 49560 
?tagccgggc gtggtggcgg "gcctgtag t-cagctac tcggaaggct gagg^gg g 
aatggcgtga acccgggagg cggagcttgc agtgagcgga gaaatgggga 49680 

ctgggagaca gcgagactcc atctaaaaaa aaaaaaaaaa aaaaaaaa J a ^ tcaga t ga t 49740 
gggtagaggg ttccccatta acttatgctg aggatctagc aagtaggaaa cccag g 
aaataagcS atgcaatatt ttatggatct aaatgtttta taacaaattc Jtccctgtga 
catatttcca tatagatttt aacttttatg agatttgaga ^acatctta £ Agg2Q 
actttatcat tacagtggca acgcagcacc ctgatcatca ^gataatct H 
tcacctggta gcagcatttt tttaaatcct ccttttataa catggttgga ccggg y 
gaatgtatct ctcataatta 

50001 tcttctactt ttattgtatg aatatgtaaa ^gaaaacc ttt atctac ttaa 

50041 ttactatttc agtaaattca tacttgccac taaagtagaa a ^ aaa «_ acttgttC ca 
50101 aagaaatcgg gaaaatacat atttttaatc -aggaatgc taaagctcgt | 
50161 attgttgggt gtttggggaa ggacaggaat tgtgtgtatt gtaat g catcctagat 
50221 tacagacttc catcagaatc tctgttccca atcgtagcca 9^ta & 
50281 ttgttgccag ttgtgtaagg gtcatgtgga Jggaacaga Jtatgagg gcatg 
50341 attccatttg gaacattaaa gtgactccag attgataaaa tagag g g 
50401 cttgactaca aagatcctaa 5-agagtga ^^ggt acattc g ttatcagggc 
50461 ctaacaatga aagagagaag agatcttagg agtggaattg aa 9 tgaggagtaa 
50521 ttactttagg atgtaggtag aataaatgag aatgtttgtc agaaagatag 
50581 atgggcgtaa atagctgaca caaagataag -agctgtca -attttctg J**^ 
50641 aaaattcacc ttttcagggt cacatgctgg ^gccagtga aacg^ w agga aattcc 
50701 aaggaagcta aaaacagaaa ctctagggat ^^cagaa Jgtggaag^g 
50761 actggatgtc tatttgaaag attgacaaga Jjaaggatat ^aataaag 
50821 gatgaaaatg gattaaaact tgaaaggatt attaccgatt ccccg 
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50881 cattgcttag gcgccacac* agtattttac gtaaactatg aataaaatgc agttgtcatc 
50941 tatgttttac aaatgagaaa actgggattt aaaaaaa " a JStttagtt ccacagccct 
51001 ttattgctta gaagggccaa gtcaggaccc -atgcaggt ttattt^tt 
51061 tgctatagtt aaccatcagg ctgaaattcc a ^ a ""tc ■ » attgctcatg 
51121 ctctgatcaa acatgtattc tctggcctga acatgtaaaa tca ? gcttt a 
51181 caagaaaatt gctgaatata tttgttcata "cccctaca g a aca atgccat 

51241 ttatatcaga ctgactagct ctgcacaatt agaaaaca^t caaaggaacg 

51301 atgtaaataa atactattac tatagatgat Jatactcatt a 3 aaaa catatttcac 
51361 agactgcaga gattcctgga -tcagaaaat "gtacatgt aa ^tagag ^ 
51421 ttataaatag tgtgaaattt Jtttttocaa acttttccat tcctc^g 
51481 aagtgttcct tatttgttta tgtgctaatt ^aaatacgca J atgcagttca 
51541 gaaatccaac aagatatcct gaggtaagca ^tttttatt tatttcag g ^ 
51601 ttcaatcatt tccccctgcc cttgtcaatt g"tcagttg cc 99 attga aaatt 
51661 aaataaaata ttgttagagg gggttctcaa aactgcttta ^tcattac J 
51721 ctattccaaa cgaatctttg | ? jaaatctt ttt^ctcac Jtactttt^ 
51781 ggtttcaaac acagagagtt a "cctgcca cacagatctc accatgatga 

51841 aaaagcaatc ttctggagcc tgttcattcc -tacccctc 0^ acagccccag 
51901 ctctcctaag gacacattag agggctttgc cctaat cttaaag cca ataaaacgtt 
51961 gagtgagaag aaccttcact aggatttgat ^acaaatt ^taa^ acatttcact 
52021 ttcaagttgt aagagaaagc agcattagtg ^atgttccca ag ggg w ttcca 
52081 gttgtcatcc ttaaggaaga cagtttggga tgcagtacat ^ccctgag 
52141 gaggcttcag cctccagcaa cagttgcctg tgagggtagc "tattgcat « J fc 
52201 agttgtgact gaagctgttt ccaaacactt taggs^aatt tcatg g caaaa 
52261 gccactttac agggttcctg aaagggtaga a 3 aaaa J a « 2gjtc t g gga caaataa 
52321 cttgtgacta aattgaatct a^ataaaat Sgtgaacat 
52381 aaaagaaagc tgcttgttaa atgcagtaga "agaaatgt atata g g a 
52441 ttaaaagatt a^ctg £££££ gg Satg" t aaaacgaacc aagtgggttg 
52501 agttatgaaa acaatcctat tggatgttca gga a taccC atact atacaatgag 
52561 agatatagtt ggttcatggc catotttota tgtggtaaaa * a agattcattt 
52621 gttaagtcta gcaattatgt ggttaatttg ^cactctcc ataatc g g ^ 
52681 gttgggggtg ggatccccta -ggcattgg attctcc«g tcaattgatg 
52741 acaggcttac cagaaacaaa =agttg*aaa ^ctccac gac aaataac 
52801 cagttgaaat atcaaaccta flcttttcttt tccctaatgt cag g agca 
52861 aggcgtttgg aaaaaagagg atttttttta. a «ctgagac tatatatata 
52921 gagagtcaaa gaatcacagg aacaaaatat attattcata caattttata 
52981 tgLtatgta tatatgtgtg tgtgtgtgtg Jgtgtgtgtg tatatatata t J 
53041 tatagtatat atacagagag agaaagagag Jctgatctgt tgcagtat g « J 
53101 aataaagtat ctttttggga atctctgtag tatattatta «^ acttga ttgt 
53161 caggacttaa gcaatctttg aaaagaagtc ^g^a aSagtataa agcatgcaaa 
53221 gccagtggga atatttccta acatagtccc aaacttcaaa aac g tttaacagaa 
53281 tggagtaagg ggcggggtcc atccatttct ^ccaagtat atttaa tatctat 
53341 aaatgttggg aaagttgtgg f="attag «tgagaaaa gggcat g *» t 
53401 acactagact gttcacatgt tgtttttccc agggtagggg tggtatt g t 
53461 gctttatgtc accagtctgt aacccagatt Staactttaa Satgttatcc ™ 
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53881 tttcacagca tcccaggatc aagtacattt ^gcttaga aagcacg g aaafcaa 
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54301 aacaacactt tatttcagaa aatgcacatt atcaatttgt gagaatagaa atttgaattt 
54361 ttctgatagt atttccacac tgaagataat "ttttatat t M tacta ctagg 
54421 aagcttgtta aaagttagat f ^tagtg twatateca £ aC aaattaca 
54481 gctatataac cctagttata taacaaatta cactgataat tgtattcaca 
54541 ttgaatagtt caaggcttat ^gatttttaa a 9 a « a ta tactat taat 

54601 ttatttataa ggtaagctaa c«« a ^ "ataaS^c ?gaatctata aaatttttga 
54661 tttaactgga ctaaaccaaa tgattaaaat ^agattc ^ acagtc ttcc 
54721 agtacgatct atttaattgt tacatagttg aaacttacta « tcaatctcag 
54781 atcatgtcaa catctttaac atgatctagc ^aggttgcc J gcaagtaact 
54841 aaaagataat aaaaaagaag acatcugtt catgtttggc ^ ctactaatta 
54901 ttcagggaaa aaaaaaatta taccagtaca tcaggcg g t gtcctc tatt 

54961 ctagttacca cataggagct -cttcaaat rtuj^ J tagctg tcatccaaaa 
55021 gacaagacac ccaaacagca tttttattaa caggg g aacattaaaa catgtttttt 
55081 gttatgtttt caatcagcca aacca ^ a aa ^ a ^=^ gccatac ttt ggaaactttc 
55141 cattaataac agtttgctta Qtggagattc « aaa ^ aa ?= ggtagcat aagC gtaaca 
55201 cctatgcaat aacttcctaa ctcagcaatc "cataettt gg * atttttatga 
55261 gaatttgaaa aactatatac cttctttcgt ="ttaaggg g 9 aaaaaC attt 
55321 gttagtattt cttaaaggat a ^«" aa ^attgtg taag g^ tccacCatgc 
553 81 cctcaaaata ttggacctct ggatttagct 9 a "caatct ^ gac tcactta 
55441 aatcagatag --taccag tcttecttgt cacaccaatc ^ ? tccaacata 
55501 taaaaaaaaa g tcttatcct ttttttccac tea y y tatacagCa aaC acccttt 
55561 agcagactga tgatcaatgg .Uo>^ ^Saat aaaatgagat actgcctctc 
55621 ctctgagtac ataccctttc tctgagtttg Jaacttagat aaa g g fc 
55681 tcaatatttc tttataaaac tcacagtatt "gtggtcaa agg g gaggccactc 
55741 atatgttctc ttaattactc tccttcacat ^ atttat gtaaaaa att 

55801 attatttttc tgaaaatata a <= a ^"tt JJ"^ct? tttatgecat atacaagtta 
55861 tttagctatt tgttccattt ggctgtgtac ^ctcatctt z « tct atgttcc 
55921 ccttgtcagt gaggtcttta ctcaaccagg Jatctgatg tactic cttaatagac 
55981 catagaatat tattttacaa f a t a "f" a "^gt a g g ^ caaataaatc 
56041 tatgaatget tccccaatgt taaaaactca ^^"t a tctaaaa tggtgcttta 
56101 aatgaatgat tcaatcatta a g aaa ^ aa " ^ a " aa gag atgat taaag aaatgtgtga 
56161 caaggtcagt tgccatgtat gactttatgg tcoagaggag ga ttgactta 
56221 aatatatttt actattcatg catatacaaa aa ^tatttg ttcetg ^ 9 catggacac 
56281 tagggaacat tttaaaagtg a «= a ^ aaaaa a ^S gg t g gcaaagaccc ttagctgaaa 
56341 gatatttaaa == a t ? catgg t ccctggtg ttagatagag 

56401 tggagggatt.tttttttttt tccccaag ttatactcat tctacacata 

56461 aaaacataac atttgtttta taaccacttt taaaacttca ^ atgtagagaa 

56521 taatgagtag caaataaaat ctttaagtag cagtttagca agatcttctc 

56581 ttatagecca ttattcaccc ttttaggttg « aaa ^ aa | J^" ata ttctgcagaa 
56641 cagtaaaaca tggttgaatt gatatgacct JtjW ttaaacaatt 

56701 aaaggtagca gagcaaacag gaaggatcag aaa ^"=^ ttttatttat tatcttatag 
56761 tttagtaaat tgtaacactg = a «ttagga Jtcacattat "ttatt caaatcataa 
56821 ctatattcta agaaaacaaa ggaaaaagtt ^Jtca a?aagcga?c atttgaaagg 
56881 attcttccaa gtctttgttt ^attttcga 3 aa ^ a "ca at g j cttaaccaca 
56941 ctttattacc ttttcttcaa aa 9 tca ^« Jaaatcagat 9 aaa ttcagtc 
57001 ctctgttaca aataattatg tagaaaaatg tcagtaaagc cacu g ttctat tttt 
57061 agaccagatt ttttcageca ttattttccc = aaa "taat taaatttc 
57121 aaaatttatt atattcagga aattcaagga JJJJ^ct ttacaatgtc 

57181 aatgagcata tgeatactet aa ^ a t a « J a tggt=tcag 

57241 attgtatgea gaagtagttc aaaacacctt a ""tctgt g * cactatttct 
57301 gaattgagaa tg»ttttec tcagtggaaa a «tagagtt tjt^ aaggaattgg 
573 61 ccatagatac ccattgtagt aaaagctcca acay aa fccaca aaag tggcgtgtga 
57421 gtctgagaca atgttcttgc tagttctcta --gecagg tccacaggag 
57481 cccgatgtca ctatctttaa c aaaa ^ "tgcacaaa aag g ttttatta ag 
57541 aaaataaaat cttataacac a ttg"aaaa ttatttagtc tgg ggj. cacfct 

57601 ctttgtgtta ttcatgaggg a « aa 9 aa | a '" aaa t a ca acaccaaaca ggatgtctct 
57661 aatggggtct gggcagtttt aacagcataa gtgaaataca a 
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5772! cttcctttga acttgaggca ttcca agac cctaagctac gaattctct Jgtagttat 

57781 gtggtgccag acattcagtg gcacttaatg ^gataagtt tetaecttgt gc g 

57841 gtaatggtga atgaatcctg cctgaccaaa "gagtgttt J"aaaagtt J 

57901 tggaaaaaat atacatattt ttcttggctc ttaaagtgat ta 9t^"t "J 

IVsll tSgatcaaa tgctaataaa tcttcaaatt agtaagcaga -tatttcta tatttttatc 

58021 ttaagcatao atataaatat ttgtccattt "gaaacata ^aagactc « 

58081 taaaatttac atttaaacgt caacagatca tatttcataa ^J*"" 

58141 ataacacttg gaatttaatg tacattagga aaagtatctt cttgatgttt cccttcgg 

58201 ttaatgaaaa ctgcagctgc tcctttttga gattttcttg a "atccaaa « 

58261 ttttctttat gcttgtatag tcaaggaata -aaatccac jcctaagaaa 

58321 tcccttttgg aaatatgtcc atttaaaaag ^gttaatca ^attaaat J 

58381 gttactaagc tgcatttcaa gtctctaaac aggaaactct ^aaattga * 

58441 aagcttaaag cctcagatca aatgcgaact ^aactgtct aa =^taca g g 

58501 agccaaagag agctgttcga tgctaaggga a a<=atgctgc ~tgctgc« 

58561 aatctcagca ttaactgaaa gtatcaagtc aaaa ="tct tctttcataa a g 

58621 ctcatattca aaggaggagt acactcacct aa * aa 9 aa " ^ aaa gf a = ttttga 

58681 gctgatcttt agaataggat ttagtgactc -ttttgtaa tcatgctc^ 

58741 ttaacaaaaa tcagaactct ttcatactat caaccccaag taggatctac 

58801 accttctagc ttttcaattt actctcttta ^tgccacact tagg 

58861 aatccattga tcctaccaat "ttcatttc tcttataatc tacattgtc c 

58921 ttaaaccagt ttaaaatcct tagtacatca gataatcact ^ccccc 

58981 aatcctggtt acatccagct ctctgcctag ^ctga 9-ctatcga ** 

59041 tgaaatggta ttgttatttg acatagttat tctgactggt ^cacttta g « fc 

SSS ssss s| H sss ssss 

S£ £=K 5SSS '™ ~ ? -SS2 5SSS 
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59461 ttctttttac agcagcatca attttccctc tctactagaa 9atgaccagc 
59521 tatgctgtca ttttattaag attatttttt c«g£etca tcagaccctt tcctc 
59581 acctactgct ccattgatct cttccccgtt ^aaaat ^ctcaagag 9^^ 
59641 tatgtgcagt ctacaatttc tctcctccaa "tctcctct aa ^ agtggtcagt 
59701 aaactcctta tcttgtctag gtcagaagtg gcctgcatgt ta "9 a "tcctcttt 
59761 ttttatctta cttgaccctt taaggacatt tgatagagct a ^ggcttgt j£cctcttt 
59821 gaacggcttg cctccattgg ^tacaggac a ? cacactct ? ccagtgaaa atca^gg 
59881 cttcatatgg ctccccctca tggctccaat Jtcataatgt tagag g 
59941 tctttgcatc tcttttctac ctacacttgt tecctaggtg a "tcatctg 99 
60001 tttaaatagc gtctatatgc tgataacaac taaatttaac Jctcagctta 
60061 cacatctttc cccatttcag ttcagagcca <=«attcctc ^ggtgcc 9 
60121 ccctgaagtc atcctttact ccattcccac cttctgatct ^tctcatac cc 
60181 ctgccagcaa atccagttca ctcaccttta aaataaatca aa =^tg 
60241 acttctatca cccttttctc ttgaacatct «tacttgcc ^cttcttcc tt^W J 
60301 tgggcttggt cctgcctcag ggctattgcc ^ttctgttc "catgccta 9 
60361 ccctatgata gtttcacagc ttgctecttt a Jcaccttca jctcttcagg 

S£ SSSS KSES ssss ~ 
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60781 ttcttcagac tgatgtagct ccagcactag atgect^g aa 9 

60841 gtcactttct tttctttctg ^ttatttc tctggttgaa tattgceoc. 

60901 tttggttgat aaggagagcg aaggttatgt tatgttcctt cacg g g tcc 

60961 aaagcacaaa ctacacaact acaggttgtg ac =^gagta a ="ggt g « 

61021 ctgtagctta cggtttacag ctttctctct gctttttgac acta «9tca = 

61081 galaagaacg ttaggggtac agtgagagag ctctagatat gaaggtgttt gcatgtctg 
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611 41 tcttctcact gctgtaatga caaaagcact tagggttct. ttettttctt tttttttttt 
61201 tttttttttc ggcctattac ^acttgaaa "^gtataa | aatgatctga 
61261 aggaaggcca aatatgagaa scaacaagta ^aatgS agLtataaa tcacatctct 
61321 cataaactta agttccttaa actcagtatt ^"aatgcu a J ttttatgtct 
61381 ctatcaagaa agaagtttca tcag cttac a ggggtaga tttaattg^ ^ 
61441 gggacaaaaa caaatatacc "cctgag ttatccttta ataaagcatc ataagagaat 
61501 cttttcccac tttgtattgc "cttaaaaa ttatecttta * tcaagacctt 

61561 agatacacga ggaaccaaat "acctcttt ^gtcttcg agaaagaata 
61621 acagtggaag agttatgctc "cataaaca ^atgacctt ccaggg z t 
61681 gcggtaagga cagagaggga ^gagactgc ctctctttgt tttg^gg^ gtgaattcca 
61741 ataaatgtag acagaaagta tattccacta gctctga g » gtttcttcat 
61801 tctctagctc tttcataaat "gacccttt ^tatctttt J aa gattaagt 
61861 ctataaaatg aggatcatgt tgatattgtt tat ="atag » tagctcttga 
61921 agtaaatgea atgtgcttac tattgattat aaacacgttt taaatgttcg 9^ 
61981 tattctagat agagaatttt aaaccattgt Jtgagttggt ^ aegcaggtet 
62041 atgacgactg aagacatcaa "cttcaaat agatacttcg J 9 ^ tttcccctca 
62101 cctatttcct agtttgtgtt tcttccaata jactccttga J agagcttgga 
62161 ttctttttca ttettttctt gattgttaca tgggagtaaa 9 ct ctccaaga 
62221 aataagtggt aattgtgcet "ggttgcaa ^aaaaaatt jcttat ct 
62281 tttatttttt atttttattt "tacctaea tOTfftgtcat caaa g ^ ^ 
62341 aatcaaatag atcaceeeca gagggaatga Jtccatteat acaa g g fc 
62401 ttgacactag tatetetgtc ctatgtgtcc tatgtggaag gtggg^ 3 ccaaaccttt 
62461 aaatagatgt gaatagtgta gacttttcag S"ccaagtt 3 9 tctgaacacc 
62521 ggtgatctat tgggattgaa agttgattac ^tttccca "gc ctaagaagcc 
62581 accteaagtc agtcacacaa Jjagetaggg -ceaagcac « ctta agcctg 
62641 agacttgeca ccatccttag gctattactt ^"99 tcct aattgc tgatctcatt 
62701 gtacteaatg atttaetgtt caagtgectg ^agtggttet tccta ^ * gttc 
62761 ttgcacccaa gtgecaaata gtcccctgga ^actgag ^ ttcctggaac 
62821 taataaeeat caggatectt agtaaaatgc agctcttaaa Jtagagg ct 
62881 catcceaagt ageetgacac tcctgttttc "taggcaet tea g g caaagtggtt 
62941 gaaattaact acatttcata aatgattccc tetgetgget tgtgcataag 
63001 Itagggactc aetttattta catgattaee ^aaggcagg aaac tgttta 
63061 gaaagtgctg tggggagaaa tctttgacta aagagtaaea aeatc ^ 
63121 tagtagatcc agaaaagtgc aaacaaatga a =^ctgg J tgctatgaaa 
63181 ataageaatt etaaatgaga cagctggatt "atatageg cac g cagct 

63241 cccagatcag acagactcgc caaaatatcc tagactgetg g gg 9 ctgggct tac 
63301 aaataaatta aatectgagt aeactacctt ^taattg eotgg ttcgcttaaa 
63361 ctttgtcttt tcatcactag <=tccaectat ^ttcatct a gtaaatatta 
63421 gtttatatta cggtgccatc aaagataagt "ctatgtta ^ gct tttcaaa 
63481 atacttctat gttacactgt agtgaatttc ^tttttagtt taaa a c 

63541 aggtaatcga eeaeaatgga tgtggtataa "ecaatcat atgaaaatct 
63601 tttcattctt tgtatttatc ttgagcagca taaactette tttccc ccaaafcatta 
63661 ttgaaatgtt tatggaaatg fjactaaat JW»££ gactcctlgt tacatagatg 
63721 ttaaacetgt actatttacg tfftgcttggc tateaaaaet 9 a ctecaaaact 
63781 tctgggagag teatcetatg Qgcagatctc = aaaa ^ a a agcag ttt tcatctgtta 
63841 etatgaetcg tgtattgtag ^"ttggtg 9"gcteatt ac g ^ acagatcta g 
63901 ggtggtttga agcatttaaa agtcagatag "atatgetg ^ ttataatcca 
63961 aactgttcaa ctgtcatgca ttaagagttg ^atgeagge att g y tt 
64021 gagctetttt gaggcacatg gaeatgataa 9 a ^atetaa jattgge tatttactct 
64081 gtgettgeta aatgteagge "taggetga ? a ^tttaaa tgagt g cactaaaagg 
64141 tcataaatct atgagatata Stcctatttg catacgagg ggcggtggct 
64201 gaaagtaagt tgcccaaggt caegcaatta 9 aaaa ^ggc ag gg « agttcaa 
64261 eacgcetgta ateecaacae "tggaagge taagaggete ca ggaaaatg 
64321 gaccagcetg ggcaaeataa ^agateeta "tetacaaa a ggtgggagga 
64381 agttgggcat ggtatcacag S^^tagtg ^agctatgt ag ™ gcac ttcagc 
64441 teaettgage eeaggageta aaggetgcaa Jgaaccataa ttg tggcaga eec 
64501 ctgggtgaca gagcaagaca ctatctcaac gacaaaacaa ag y 
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64561 atgtgttggt S tata t act gggjocg ettttjjo « 

64621 tactggtctg S^aggctgat cattgtttce tttt cccatgcagc aaact tttca 

64681 acaacatgga tgcttattat gaaaatatct ^ ttaaatagat catttttttt 

64741 agtaaaagaa aaaataaaga 3attgacttt aaatatatt tagctgaggt 
64801 taaatcactc catacatgaa agtcaataaa ""tctgg J caaagaagtg 
64861 gatattttag cccctgggga cacatagtag "aacaacac a J aggtg atatc 
64921 Itagagcatg atggaggatg ^acactgg ^ggaaaat ^ g^ fcttc 
64981 tgagctgaga agataaccag 3"*"="** SSISSac agaaagattt tccaggctgc 
65041 atgcaaagac cctgatgtga 0cct«tctg ttagagagac g g acatagacat 
65101 agaatagtga aaaaagggtt mcagaggag "tagagt g W^.^ agcagaggaa 
65161 cacgtgtggt aagaggtgta "ttattgta Jttgcagg * taatttctgt 
65221 tgatacgcca cagatagtca attgtttggt aaaataat g & aataaagacc 
65281 agcttataga caaatttcac =aaggcagag "W«L cgtt cctgaa aaagggttga 
65341 ttatctatag actctattgt tatatatgac tagacaaagt eg g^ ttataaccct 
65401 acattacaca ageatgeage aatcaaagee agtatttac a tggctcat 

65461 aggcatttct ttttcacttc ^cattaaa ataaatatgt aga aataatagt t 

65521 ttagactaaa aagttacatt aaccatgtaa tgatactaag atctggggat 

65581 ttaatctggc tagatccaca caatttctca tggaag g 3 ^ tttaa 
65641 agtgttaagg tgggaggtcg aetata ^cacttg^ tgtttattga 
65701 aaacaacttg gaggaaaatt aatacatctc tac « tattttattt tattttttga 
65761 aaaegtatea aatcctgaga 9^gaaa J^catttc gc tcactgca 
65821 gaeggagtet cgctctgtcg NoneW ^"Lgc ctcccgagta gctgggacta 
65881 agctccgcct cccgggttca cgccattttc 9 tttt tagtag agaeggggtt 

65941 caggcgcccg ccaccacgcc tggctaattt tat« gatccgC ct gcctcggcct 

66001 tcaccgtgtt agecaggatg gtctcgatct «tcac c g * ag ctcatttc 
66061 cccaaagtgc tgggattaca ggegggagee accgcacccg g * tttaccaagt 
66121 tatagagctc tttctattaa tactgacaga tcaggaagaa ttt^j*^ M 
66181 aacagttagg tgacttggga taagataaat gaggg g ttctatcatt ctgaggaatt 
66241 gaaactacgt gggagaaata "gggtaaag acttctctgt ggC cacaaat 

66301 ctaagagctg ttggcatgag aaccactgca actcctg g tagaggaaga 
66361 cttggcgttg catgggacaa fftctagaflfft taaatatttc 
66421 aaatatatgt ggaatcctag «acttceta ^aaaccaa aaa tagctta 
66481 aaatgttttt agaaatataa aataattatg "aaacattt acccC agctt 
66541 gtattaattt tcacataaga "ccaaatgt attttga » tatacg tta ttatatg 

66601 atatgtgtga aaacaatagt agatttegtg «0"g™ taC ctcattt gattctcata 
66661 tagagtgtca cattttgeaa agcattttat "aggtcc gaa taaaaag 
66721 atggccctat atttagecaa ageacaegtg atttgtacta aa ctgcagatca 

66781 aacatcaaga cacaaaaaaa ^aagttagtt ^agecaat J tcaaagcct g 
66841 accgattcca aatcctgttt ectttttttc aatcactagc ^ aattgcagta 
66901 gtccctagat caggagtatc agcatcacct jagagcttgt jg cctaacaggg 
66961 ccctctccag acctactaag tcagaaattc tggaag gg tagtcc atagtgactc 

67021 cctccaggtg atactgatgc "gttaattt ^aaacctct 9 acgtccattc 

67081 tccagcccat gacagtagtg tgaggagaac ttcctataga WJ^ ttcttggtca 
67141 cccaagattt ccttgattac ttc atcagcc acaca g t taacaaagga 

67201 catactattc catacactta acactgetgg ^ccaggcc * taagccaatt 
67261 tttgaccaac tgattctttt ^^ag ggSaaaatc tacggttatg gagatgtcag 
67321 attttactta tagcaatcat "taataaag & tcacagtaag agaatcaact 

67381 gecaaggaag aaccattttt tgtctgagen c £ ttgttatttt aatttttget 

67441 attatttaaa atttgtccct ggcaatattt "tgttcacc J agaaatctaa 
67501 tctttgggat totattcagt =actggaagt ctgtaaagaa ^ agtaaaatat 

67561 gctattagat "ggaaggee attggctggg Jttttac aaccattatt 
67621 tattttccat tgaatctaag atgccaccaa "9 aa catgatgaaa caccatcaag 
67681 ttatatacca ctatgaaaat taaaaaaaca ^caatct ^ ttagtattaa 
67741 tgtgagagac attccaattt cagatatgtc aaaatatgaa tctgctta ca 
67801 tggaatacag tacacattag ^gcagttgg =^cttc ggg* agtaact gtg 
S£ Sag SSS= "talggat? gtttcatgac atcagtaact 
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67981 aaacagtgca ggtggaaaat attctt tac aa ttggtat ctgagttatc atgtggjatg 
68041 aggaaatagg caattgagca aggaagtgaa Jgcagagtaa 9 99 aatttgtgtt 
68101 ttcacttgaa taaatctttt ^tcgtaatt taaaaataaa ttagctgtta 
68161 tttatatcct gacaggtttg ccttcttaat ^gccargc J tcccttcctc 
68221 aatatatatg agtgaactct attacatgca atcataaatg tcttgc ttflc 
68281 tgtccttgca ggaagccatg jacttgcttg ^gaatataac 9 9 ct ccatgaga 
68341 aggaattttg agtcaaagag taagtccttg a"cgtt« g g ctg acctgga 
68401 aataggaaac atggtctgta aactgctatt atattataaa 9^tac J &tattttc 
68461 aaattttatt tacacaaaaa agtcattgtt ^-aaattt tc J tgaga tattt 
68521 acaattcaga gaagcttcta tagtaattaa aa ^^9 aagt ctagag acatgagatc 
68581 ttaataaccc attaaaccta ^gaaaataa Jtgaaggcgg aag g g 
68641 tggttgtggt tttgttagtc "catctctg tgacttaagc «ag cagagggatg 
68701 ttacttttaa aattagaaat ataaacggtt |taaaatttt gc 99 gtatat atta 
68761 agaacatctt aaaaaatgat attaatacaa aaaa ^ a = a " ^ ttgagg catagtgcct 
68821 tctcatttaa tcataaaaac aaaataagat ^"^JJ a ?tctatcat caataacaac 
68881 agtgcatgga aaacgttcaa catcaetggc aetata attcta^ ttC aagaggt 
68941 aacacagcca ^tgaaatt tttcagtca ^ ttt tctgctg 

69001 tgggtggcat tcctgggata a ^ctgatgg cc gg 9 ctccgcagtc cttgataact 
69061 gacgaccagg ctgtgctttc acccccacg aaattgtaat tcccaacgta 

69121 taagcagaat gtttcgagca 9 aaa ^catc "ttctattt aa 9 ctgct 
69181 ttgcttgaaa acacctcaaa ^atttt "J^ctac eg 9 ccctt tctgc 
69241 tttcccctaa agtttggatt aaa c"gaag ^atcagta ^ 9 a agagaggag 
69301 cagttttaac tggaaccgaa 9 a 99tgtgat a ^ a 9 a 9 agggat gt ggactgaagt 
69361 gagagatttg ttgtgtgggt gtgtgcatgt |tattgagaa ctC ccttcat 
69421 ttgaggaata ggtaaggaag gtcgaaggca "ctttcctt atttt ^ aaacatcagc 
69481 gttttcaagt gctacatact aaagaagaaa f^cocc *J acttcaacat 
69541 ctaaggtaac tttaacacac ^cagaggg a | a ^tgtaa aagga g taca 
69601 tgtttataat agtaactata ^cataaatc ttttctatgt ttt tacatggtat 
69661 atttcaggtc "acacataa atetttgetc £ ^ agcaccaatt 

69721 aagacgaggg tctaatttca ttcctcugca attgtcaaag atcaattgac 

69781 atcaaagact gtcttttcct catggagtgt ^tcgccatc gttgt g 
69841 catggtgtat ggatttattt ctgggtcctc tattctgttc cat gg taacattgga 
69901 tttatgecac tgtcatgett « at 9 a "9c ^jajtttca cag g^ g ttcagggt ct 
69961 aagtatggta cctccagctt tgtgtttttt 9atcaagatt get gg^ tcattgg 
70021 tttgtggttc cacacaaatt tttgggttga "ctgetatt tctg g aaactttaac 
70081 gaatttgaca gagattgaat tgaatctgaa ^^ttg gg | ca tcttcttc 

70141 aatgttcatt cttccaattt jggaacaggg 9atatctctc . ccttggtt aa 

70201 aatatttttc a tcaacattt tatagttttc agtttgg g ^ gggaCta ttt 

70261 atgtattcct aaggtttttg = a ""ttcc ttt g g tattg a tttttgtat 

70321 tcttcatcat ttttcagata 99tcattgct a 9tatacag | ggtttttttt 
70381 gttaatatta tattctgeaa g"tactgta ^ttatt gagacagttt 
70441 gctggaacct tttggatttt caatatataa ^Jcatgtca J* tttctctgga 
70501 aacttctccc tttccaattt ggatgecett = a "tctttt tc | atctt gttcc 
70561 tagaacttct gttagtatgc tgaatagaag a a gatgtat t tatagectta 

70621 tgaccttagg aaaaaaactt "attttttc taC ctaattt gttgggagtt 

70681 tcatatatgg cttttatttt gttgaggtac attccttcca * gaagtgatca 
70741 tttattataa aaggacattg aatttgtcaa atgectttte tgcat ? tgccta tgt 
70801 tatagttttt gtccttcata ctgttaatca g^ataacac ate g gg taa 
70861 tgaatcatct ttgcatccca tagataaatc atggtga g 

70921 tgtgtttttg aatttgattt ^tagtattt ^ aa ^ gcta a aaaagcatc 

70981 gtgtttcaga tagttaactg tcagttaact aaaa "9t a g tc 9 ata cctcaat 
71041 actggactat ttattctgea ttggcatatt cataatgtta caaa 
71101 gtaccataac aaaatgeaca g«tttaggc W«ta« gSSjS tctggattta 
71161 ataataatgc tttattttct tttaaaaaca "accacttt tt J a ttttgctaa 
71221 ttataaagta ggaatacaaa cagatataga ^^9^^ ^ a ^ atcct gcat tgcttc 
71281 actggctttt aattaaatgg acaatacact Jactatttac « aaa acaC cttcaa 
71341 caaagatgtc tgcccatcct ccttccattt tcttcaaaca ggagee g 
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^f^tr* i-nfatatttt gtgctcaaat atatcatcta aacacccaga 
71401 aaaagctaca gaatttgtgt tgtatatccc ^9= ataaaattca aaactattaa 

71461 ctttcactga atatttagaa ttgttgaaat ^atgaaca ^aaaattca ac 
71521 ttcacaacct aatcatttat tacataggtt 3 ta 9^aaaa "attatct 
71581 ccactttttt tttttttggc tgattaggaa actaacttga "acaaaatt 
71641 atatttgaga tccgaacaaa tattttccaa taccaaaatt jgctattg 
71701 taattcttac tgtttatttc cagtttaata -"aaaggac cctatcatct cc J 
71761 ggttttctga gcagagatta aatgagtttc tcaccaatta ^"caagca gg g 
71821 gctgggtctc cgcacttttg cccaaggccc ^^gttacaa Jja^ccatg 
71881 atacaattcc tattaaaggg aaatattaaa caagtgtcca "gtcagaag J 
71941 aaaaacaagg ttttgttaat taaaatatta tagaacacag gaatacgcga 

S agaaatggca gtgatgggga agatagcaat ^aaaaaag -aaaaaatt atgaactcct 
72061 atttcaagaa acatcgaata tagtggaaga aatcatctga ^tactttaa 
72121 gattcttttt agccttactc gtttttaaaa atgctattta ^ctatgttc f 
72181 gccagttttt gaaacacggc acagaagcag atgaaagagg ttaatctgat 
72241 taagacaata cttcgaagaa ttaatgctgc atagtattcc =«gcgccc 
72301 aaagaactga agcccttcaa gtttontt 9acccttcat SgcSgaa at|La??at 
72361 ggtgacttct agacactcct tttctccata <=atgtttgct Jtggcccg » 
72421 gagaagacaa ggcattgagt "ctgattac agataagtaa tjaaagata 
72481 cagagctact acgttctgaa tagttacaga aatattacaa « a £ aa a tatgattag 
72541 cacttacatt taaagaccat agtcaggtaa "agtgaagc atttaagt * t 

72601 gttctttata gattttgata atgtggaaaa ^"agacac ttaggag g ^ 
72661 ttaagatagg tatagagtca ttagtaaaaa gt cattagta aaaaa |^ a t * tgtggaca 
72721 cagtcaactt caccaaaaca cacctagttc tggctcaatc tatattcaac tc ^gg 
72781 caagaaatgg aaaagtggag ggt atttgag ^acataccc atata g aaac 
72841 tatctgcacc ttgataaaga ataaatatcc attgagaaga JJ" Lactaattt 
72901 agattgtaat caaggctatc taaaaaagtt tatatgtctc ataga g gg a 
72961 atcttatcct ctgtaataac tggagttaaa "attgX, cagaagacgt 

73021 gataaaactt catgaggcac ttgggataaa 5catgtacac gcatcgc g J 
73081 agacaacatg gccttgtgta tttatcagtt tgtttcttgg «W & ^ a g 
73141 actcaagttt ttagagtctt acttttggat ""gactga ^aaacaagg caa 
73201 cttccctaag aataactcac tgttaagtct aaattcattt ataca 9^ a „ 3aaa tactg 
73261 attatgctt? etcattgcf aacaggcact ^™[ a C^SS 
73321 aaaagaaata caattttctg tttaaaaaaa agatggtaat tcjagatg^ 
73381 atttggttcc cccccccccg gcaactatta actattcttt ^ attcatgtca 
73441 ttttaacttt tacatttggg ggtacatgtg aaggtttgtt acatagg^ ctttt 
73501 caggttttta ttgtacagat tatttcatca ="aggaatt aa ^«^ ? gttat ttcc 
73561 aagttcttct tcctccttcc a «ctcctct ^caagtaga «c«^ J^agtatt 
73621 ttctctgtgt tcagaagttc a tcatttagc "ccaattga atccatga tt 
73681 tggttttaca ttctggcatt agtttgctga ^ataatagc =tccagc t 
73741 ccacaaaaga catgagcttg ttctttttta tggctgcata J^ggtgta J 
73801 attttctttg ttcagtcaat cattgatggg 9 a "ccaggt J 

73861 gtgaatagtg ctgcagtgaa catttgcgag ^tca ^ 

73921 tcctctgggt atatgcccag taatgggatt 9=tggatcaa atggtgg g caa 
73981 tctttgagga attgccacac tgctttccac aa ^tgaa ^aatttac fc 
74041 cagtgtctaa gtgttccttt "ctccgcaa «"gccagc acctgtta * t 

74101 ttcttaatag ccattctgac ctgtgtgaga Jggtatctca "gtggc * atatgtctt 
74161 ctctaatgat cagtgatatt gagccttttt tcatatgctt 9"ggctg 
74221 cttttgaaaa atgtctgttc atgtcctttc cccacgtttt -tggggttg tttt 
74281 gtaaatttgt ttaagttcct tatagatgct ^atattaga cctttg g J 
74341 tgcaaaaatt tactcccatg ctgtaggctg tctgttaacc ^gttcacag 
74401 tgtgcagagg ctatttagct taataagatc tcacttgtca Jtttttgctt 
74461 tgcttttgtg tctttgtcat aaaatcttta «aataccta tjwcagg ™ 
74521 aggatgtctt ctagggtttt tatagttttg ^"ttatat Jtaagtcttt aa 
74581 gagttgattt ttgtgtatgg tgtaaggaag |^ccagct t«gtcttct g ^ 
74641 agcgagttat ctcagtacca "tattgaat agggagtctt ctcccc g tt 
74701 gcagttttgt caaagatcag ttagtcatag S^tgtggcc ttatcc gg J 
74761 ctgttccatt agtctatgtg cctgtttttg taccagtacc atgctgtttt gg 
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» a-—- sssss sssss ssus ssss 

?Si SSSS S2S2 SS ™ «3£2 ™S 

7500! ttgctttggg cagtgcggcc ^tttaatta tattgattct ccc g taattctcat 

li liii H i iil sssb ssss ssis 
S fas ssss » sss i 

S£ 55SS ESS SSS ESS | — , 
SS SSSS SSSS SSS? SS US* « = 

75601 cctagtttat ttagagttgt "tcaagaag ^ttgaa ££t?atgtg a?gaatcaca 

75661 atgtctattg agatactcat fftgttttttg tctttagctc tgtttatg g * 

75721 tttattgatt tacttgtcaa aataaccctt £at»"tgc ^agag 99 ata 

75781 tcaaggacta taaaatgttt attaaaggaa tgtatttcac ^gtttataa 9g 

75841 ctttttatca gatatggcta tcatctcaca atgattttgc Jtaattcc 

75901 tattcttgtt cacatgacaa aagcaatttg aatatatgaa ttcacg 9 

75961 aaagcagtga acgcatgtat ^ttgaaag ^agaaaaa atatatgtj £ g 

76021 aatttaaacc aaagaagctt "ttttaaaa aaaaatgtca tgtcatggca 

76081 ggtggtagta tatgatgaat taattttatt ?"tgaatac age « agaaagataa 

76141 acctgattaa gctgtaacct gaagacaact ^atctgaat 'agcatatt 9 9 

76201 actgataact tcaaggtaca gtttgatget ^"taggg «9g«aaa 9 

76261 teattteggg ttgggattta gccttggtcc "aaagagca 9cactgatac taag 

76321 attcagattg ttgattaaaa cttcagcaga *accaatgcc aaaagtt g 9^^ 

76381 acagaaaaca "taatata -agaaagga 9aggagaaaa gagga g^ 9^^ 

76441 actagtgaaa agaattacct "aattttaa a acaatgttta aaaacaaaca 

76501 tgattacacc aaccttttat tattatttcc caatc yy t aacaaaacta 

76561 aaaaccctag ttattttgac ttcatttctc "ttectttc agagatagca 

76621 ttttaaaaga ttgactcaat fgctaagaa aatataattt tagcatctct 9 99^ 

76681 gcatcctcaa aaccactctc tgtaattatc aaatattcta W 9 ctacttttta 

76741 tgctagaatt ggaaaacacg TOWM" ^ttggttgtg tatcttgttc 

76801 ctttagaatc tageccattt etaacttegt "tgggatca ccetacc 

76861 atgacttcct gaacaagaca 9tgaaagtcc -gjttaatt 9«tgtacag 

76921 ccaaagcaat atgaatgeat ctgccaggtg gttagaaagc aaacaaag 

76981 gagtg?ttta gggaacaact attgagctat ctagtaatcc ^agcttctac cca gjr 

77041 gggcagcatc tctagaaagt Jtagctgaga aactcaggct tccatgaaat ^ 

77101 gttgeccaga tgtgaggctt tgttgtgttt cacctaagua tctatagtgt 

77161 ?gtcatagac taagtttggg ggattaaggg t-tgggcac t-tatgttc tctjtg^ 

!SS SSSS SSSS = ag SSSS Sij; = g 

™; ssss ssss ssss i =i ssss 

SS ss=s SSSS SSSS =525 -Hg ssss 

77581 aaaaaataca gaaaatgect catgeaattt =acctaacta ct ataagata 

77641 tgattttaac cccagttatt tcagatttta aaataaatta 9«tcctcat c J 

77701 tgtgaagagt ttcaactaca atctgtttag actctaagga cttetettet 

77761 atttttcctt attaaactgc aaatacgcaa aaggtaaagc ttaagtagga 

77821 tetgettgat tttcctagga aataggcacc tagcagagaa "tatggttc "gagtagg 

77881 aagatacaca aggggtatgg agggactggg aacgagggga ^agttgg 

77941 gacaaactga ttctgagatg 9-cacaatg -gag^cc =tccaatga 

78001 gtaaatgggt aaagaatata ttgaagatgc wuua ^ an ^ af f». tcaaaataac 

78061 gaacccaSt ctcctatacc taatggccaa aagaaaccat 9cgactattt tc-jgt 

78121 atttgagatt tgaacttgac ttggccaaaa ^gaagacac jagggaacaa -9 

78181 ccctttaact agttctgacg aagagtcttg ttacaacctt tccctgtggc aagg g 
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;ss ss=s ssss ss ;= ssss ss= 

™ 2SSS SS2K SSES f r 
1 £SSS 35SS SSSS - 

78 0 ttaa^gS tttaatagac aacaaggcac aaagaatcct ^gtaaataa tacatgttaa 

78661 aaatagttac tacctaacaa tgttactaga acaattagag tgcagaaaac ^tttcacat 

78721 gagaagccag ctaaaaacaa aggttggcat gacgctattt <*ttgattct "ttaaatta 

78781 atacagcaca tttgctccaa actcatctct cccacttaaa agtatttggg "ttttgttg 

78841 ttotctoctt tgcaatgctc cctaaaatac accactgtgg gccctattct ttgtgtaatt 

7890 t2cttfttt cttetatttt taaatagata cccctggtgc -atgtacat "atatgtga 

•TSQfii cictatatata tatacctttt ttcccactca gagagcaagg gaattatttt taaagaaatc 

3 SSSS EE= i S£S= Sg£ 
SSS SS5K S=SS 55= S5S 5=3= 

?ss sEss =s ssss ss=s E 

79381 ?taaatg?aa aacaggtctc ctgaaaagca tacgatttct ^aatgtgct ^catgtcca 
79441 ccaaacaaag cactttaact ttgtttttct taaaggcaaa "tctacaga ^catgaatc 
79501 caacaaagca ataaacacca cctgaatcat tttcaaatgt ctcacccaag tttactggac 
lei SSSE ^tggtgtct atcataaaga cctaaaagat ggtatgatat cagagccttt 
7<»fi5i eataaaatcc tgaaagaggt acttacattt tgccgtcact ttgtaccccc ctagaggayy 
79681 SSSScct tdcaatgSt caaatccagc agatactaag accatgtctg ffatcaaactc 
79?!; ??tgg~aca ggcttcacga tggtcctgca cagtaaaaat gcaaccggtc --cgtggga 
79801 ctgg'gaata cctttaaaaa tcgttcagtg aaaacgacct ggcacaacaa ^aggaacctc 
7 9S61 Sagaataa agaaaagggg aataaaaaca "atttgaat ^c-aag cjtatcattt 
79921 ccttaataat aaatcgctgt tattttagca tcccaattca gtcttttttg 9"caccttt 
79981 ttt«?ccaa atggaaaaaa aaaaaaaact gctttgcagg tacattctaa ^catcat 
80041 attacacata cg?2t:gtggc tgttttatcc cactgcctat -aaaactgc - 
80101 ggagtgacta atgttttaca gaggaaagtc aaagctttag tgaaaacccg 9"cgc 
Tolei Stag?gaga acttggtgta aatttgaact ataaatttct ttgggaaaa gtttgctttc 
80221 ccaacttaaa aaaaaaaaaa acatttttaa atatttatca ^gtaggggg a 
80281 aaaggagaaa cacaaagttc ccttaataga atccagacta caatgttaag t 



<210> 36 

<211> 122186 

<212> DNA 

<213> Homo sapiens 



<400> 36 

ggatcccaaa tatctcagag 
tgcggaagag tctacgtgac 
aagcctggcc accctggata 
gagtggctca ggcctgggca 
cctctgcccc tccctcctgc 
agctgcagat ggggaccagt 
actcccttca tacaatctag 
tgtgggaaag ctccccttat 
gttttgttta gtaaggactt 
gcaagacagc ctgtctgccc 
ccttggggct ctagtcattc 
cgtttcctcc ctgaccccag 
gtttatgtgt tagatttata 
atataaaata catattacat 



ctggtaggac ctggggtttg 
tcagagatca cgttggtccc 
ggggtaggtt gttgggcctc 
ggccactgtc cccaggagca 
acatgtcaca ctgaccacat 
ggctcccatt ttcattttag 
tcagaatagc acttctaggg 
ccaagagagt ttaaaggtag 
gtggggagga accgtgctaa 
ccaggagcca gtcctctgct 
cagtggaaga tgaatgtaac 
aggagctggc tctagaaggt 
tatatatata tatataaaat. 
atatgtaaaa tacaaaacaa 



aatactgacc tttgacacaa 60 
agaaggaaaa taaggaaaat 120 
aaagaggttt gcctgagcaa 180 
ccctccctgc ccatcgcgtc 240 
ctgtagacat cttgagttgt 300 
ccattttgtc tcctgcaccc 360 
cacacgttct cagtccaagc 420 
tgacttgggt ttttgcgagt 480 
gccataacca atgaggagaa 540 
cttctgcagt caggccactg 600 
ctgcctggtg acgtgacaac 660 
tgggatcaat cctgaattta 720 
. atatattaca tacataatat 780 
taacctttct ggggtttctc 840 
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1020 



gtggcagttg aaatagtccc tcatgtggtc gtcagaaaat aagccattcc t-tactaat 
atgggataag ctccttgacc tctgaggagc ^? gt ? caa Lgtgtcttt 1020 

ccctccccgc cttgtttcgt ggcagtgaaa ^""^gg » cagtgttcat 1080 

cactgatttt ttgaatcatg ttctagttgc "ggtcctgc caosro tgatgt gcaa 1140 
ttgagcataa ctgtactaaa tcctttttcc agatcagtat aataaaggag g 9 9 ^ 
ttaaaaaaaa aacaaaaaac cgtggctcag gcctatgtgg actcaggccg J" 1260 
cgttaagaca gatgcttagc ctggagggag ^acaggc acactggaag W J ^ 
gagtggcttg gaagcagctt tctcccgctg "ttgagctg Jttttttgt J 1380 
?t?t?agaga aaatcccatt tagccatcag ctgcactaac -tagcagta « JW 1440 
ccccaaagaa gggctggacc tactctctcc ctttggggat gccc g tagcagata 15 00 
gtctccaagt cactgaacaa atagcctcct Jgtctcatca jcttttc g 8 ^ 
tccttgggaa gtacccccat gctagtgtcc "ggaagacc "cctggag g a 162Q 
caggccaggc gtatcccact ttcctctaaa Ot-etceetg "ttgagttc t g ^ 
ctttggccac gggagctgaa gccaggagct W^""^ gctgggagga 1740 

tcctagcaac atttttgttt ctctgtgttg attgtaagaa tgtagtcaa g ^ 
cctgctgcag tctgcatcag gcctcctaca SSgaactctc agcccca g gg * 1Q6Q 
caccagcttc catggcccat tcctacccca ^ccacatcc ^gccctg mo 
caggcgattg ggggtactgg actcggccag ££££ agaagagact 1980 

gtgtggcctt ggatatgtca cttcctctct ^"acctca 9 99 9 atacttctcc 204 0 
gaggccatca gagaggaagt gacatgtcca aggccacgca gta ggg g 2100 
tctcttgttt ttattgactt tcttagaatt "ttcttttt atttgtag | 2160 
aattgtacat atggaataca gagtgatatt "aatatggg ^acaatgt gc g g ^ 
aatcagggca attcgcttat 9tattgcccc -acatttat catttctttg J^*^ 2280 
attcaaaatc ttctttccta g^tttgggg aatagaaggt aa » aa tttggtat 2340 

caccctgcag tgttgcagaa aaccagaatc "ttcttcct g ^ tct aaatacc 2400 
ttgttaacca acctctcccc atcttcccct «ctgctacc catccc g 2460 
catggttcta ctttcacggc ctccgtttct tcagttgtaa aaccagagag J 520 
agcfLtaaa tgggccagtc ccctatgcgt -ccggccac tctccagcag ^999^ ^ 
agcctgcctg ttacctggag agcagtaatc agcccagaaa tcttgt g 2640 
gcagagtttc cattggaaaa aagcagcttg caggaaaaat tgtcgaca g * * 2700 
?ta?c?aagt aagccatata tctcctgctc cactgcctga g^tcatgg | gg ~ 2760 
ctgagtcctg ccacgctcca agaagctgct ggag«cccc agagtagcct 
gagtatgtag cctggtttcc ccactagccc tgtgatatgg ^ ggga 288 

tccccaccga atctcaactt gaattgtatc ""aga catgc tattc tcatgatagt 2940 
cccaggggga ggtaattgaa "fgggggc ^gtttttcc «tgct ttcttccgta 3 000 
gaataagcct tatgagatct gatggg«ta J^MBBttt =«ct g atactgaggc 3 060 
tttttccgtt gccaotgcca tgtaagaagt acctttcacc ttccg g 3120 
ctgcccagcc atgtggaatt gtaattccag "aaacctct "ctcttcc g 3180 
atjtctttat cagcatcgtg aaaacagact aatacaccct ^actgcag 3240 
tccatggctt ttagcaggtt ctcaaaggtg atgcatagtc ^aaaaggg tttccca 3300 

caagcttcag gggtaaactc cttcctacaa « S^tc ?tagagctgc 3360 

tcgttcagtc agtcataact ggtgagcctc ttaaatgttc t g ggtggcagcc 3420 

gt?gctgggg cccagcctcc tctggaaaga ^c^gtgoc ^U^E gaa 51 g acac 3480 
ctgctgggag cacacccagc actcacactg <=tccatgggc «t«cc ^ ttactcac): 3 540 
tg?tc?ctcc aggtgcaggc cacaaaggtg BW^^ Sctaa^tc aaaattaagt 3600 
cttcttgtgg ggatcatgat caaacctggg aa "tgatgg J^ctaaat fcfca 3660 

gtaacccagg ctatcttctg ctgcttctcc ^"actt a gggcttagt 3720 

Lgagtgttc tatttttata attttctgac tgatggaagt ^^^^ a S?ttcttt 3780 
gtcttagaaa agtctaagag tcttagaaaa agggatcctt "ccttttta 384Q 
Jcttctcctt tgtttttttt tttttttttt tgagacggag "ttactctt gt g^ 99 ^ 
ctggagtaca acggtgcgat ctctgctcac tgcaacctct g== g «^ aagC cggcta 3960 
tctcccgcct cagcctcctg agtagctggg attacaggca cccgccacc^ g gg ^ 
atttttgtat tttttctttt ttttagtaga g a «ggg"t Lgggattac 4080 

totcgaaccc ctgacctcaa gtgatccacc = a ="tggcc ^cccgaag g ™« t 4140 
aggcatgagc caccgcgccc ggccagggct ""tttcta a *£gcat OT ^ 4M(J 

SSSS 2SSS SSSSS -SaSgc ?a t ggg? t g? tgttcca.ct 4260 
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atgcatgata cagagctttc taagcataga gccatccaaa gagagtggat tgccgtggga 4320 
cactaggaaa attattcaag catgggctag aaaactgttt ggctagaata 4380 
?Sagaaga aatttaagat gattggacta ggtggtgctg "gcc'tcca ^="gagat 4 4 

S=E Sac 2252 S3SK ^ SK— 

35SS 3222 SSSSS S5SS « E 

agaaaatgga tacatggtgg ggatggtgga gaagaaagag agggtatcac ="agctggc j 
r^t-cratatta ttatacctga gttatgcacc agaataaaga gaagacaaaa agttaggtag «ouu 
gJcaSag? gcSagcact cgatggggca gagtttaatg gatgatgaaa cgaaaaatag 48 
^LgaLagg gtgtgtacgc acaagtacat gtgcggttgt ggctggcgga "«caggca 4920 
tatcttctc? ?ggaaaagcc caacacttgg "gactctgt Stgtggcaat tttaggaaga 4980 
agaagaattg tctcccactc tgtggggaaa tagcttagct ttccatttct "ccagaagg 
agtaggaact ttggaacaat gtcaacaatt agaaagccca gtttagatca Jtecagtecc 5100 
aacc?ggcag agagaggacc cctctcctgg ggtcgattag ^gccacatc "ttgtgccc 5160 
ttcctgctca ttggcatctg aggatgagtg agtctcactc jctgaggcat ? aatgttgtg 
attcatctgg ctaatgaggg atcagggaga aagcttcatc tcatttaagg cc "^ 
?gacgtgg?? cacacctgta accccagcta cttgagaagc tgaggtggaa gattgcttga 5340 
gScaggaat tagaggc?gc agtgagctgt gattgtgcaa ctgcactcta jcctgggtaa 54 
cagaggagac cttgtctctt aaaaagaaaa aaaaatagtg <*tctcatga tgggaattcc b4bu 
aatcttaaacj ttgcatgctc tcagagctag aaaagacatt agcggtcaga cttcttgtcc 5520 
SccaSS! 2tatcaga gtcacagctt taccaccctt aggagggtcc agtcaatgtg 5580 
gagttaaS gagccatgag ggactttgat ttttgtcctc ccagggctct Jjec^J" 

22=3 =3= 3222 S 5S 

=23 22S2 SSS3 =322 2222 5222 - 
3253 SSS=S 52= =35 « s 

gacggtccca gcaaaagcag tgggatgttc tgtgtactca gaacatgaat ^"ggtggg 

ife 53ss :?= 5M ssss » 

££E~ 5£5£ SSS SKS SSS != 
SSS fes S55B 5S3E « S 
S= 52X2 = = - 

sss ssss ssss sqss ssss 2= «« 

alLSgtS, gea=t.«.t cagcetgtcc «.«tg,c= «™ 

agctgtggga ccctgggtaa gtcactcaga gtgctctgaa "tcggcttt Sucaaagc 6840 

ggactgctco ctgcctc.c. gwtgttgt 6900 

ttaacaaacc tggcatgtag taaatactcc ggaaacattt tcttcaagtt cuayyy as 

2c2?tg ga?gtcacc? ctgacctctg aaaaccacag ggattgagga taggaaagca 6960 

gSctcctt? JtgLtccac ccggtcccca cctcaccttc ctgagcacca m™*^ 7020 

ctaaooaatc aataaggcca gaggaggaac cctgcagagc gtggtcagct gggaaggact 7080 

2222 gagcagaggg ggclaaggag ggcctgggtt gggggtacgt gg^gcatgc 7140 

is 3SK S3X KS25 5SS55 S5£ 
S SS5S '™ SSS 2SSS 25S3S 
S ssb SSES SSS KSSS =i 

SSSS. tgtctg t c?g tttgtctac, «„c a ggtg gaeaagtagg ^ £ ™; 
S5S2 SSSS S»£»t -so 
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tctggg.aa. agctaaaagt gg ca g aaaac atcct g ttt g aa^gcaatgc tttgetjtjt 7740 
ttaacccctg caacacctgc tccgcctaca cccggtctcc acaga gg 9 7860 
acctgccttt gaagctgtcc caagaggcca ^ctgtggg "jccat J t 7920 

attcccagct cctgtgcggc ^""ctct g =«t g cct gg ggcag g tcCggagatg 798 o 
ta g ca gC a gg acacat gg cc ca g tt g ctct 9=ttcctgag tcctgacaC c 8040 

gaggggg ta g tgagagtgtg g^tcccta -gaaaaggc cctt^^ ggggct 8100 
ct ggg ct g tg agaggagaag g a g t g ccta g 9=999^99= » ggg ccatcct 8160 

ggltgccgcc accgcttccc actgctcctg =tactccctg "^cgaggga ggg ^ ^ 
ggctgctgcc ca g cc g ccac ccccacaccc ctgccagcga gaaagagcct 8280 

caacaagcca cttctgtttg cagtcactga tctggggact aaa 9^="| ^ ataaaaggt 8340 
ctcgtg?cca cttccttaga gaetggmr ? cggtcagcg cteejeetta gataa g^ ^ 
ttccccttct tcatttcaga agcctttggg tc«MWt "Jootottt cctcatcagc 8460 
gcacccctgg gctccactta cctgccccct g=tccttcag ^aggtgttt g 8520 

cgcaacttcc ctggctttct gttttcaagg W«OTj£gg ^99^9999 | 8580 

tggtgggcag gggaaggaag W»t«c«cc caggattttg caaggtggg ^ gggc 8640 
cagagtctgc aactgagatg catgagtgtg tggggtgcgg gtggg g tgtgcgtc t g 8700 
tcag|agatg gggcttgctg 9Ctccagcca cgaccc ggc Jg*etc*~ 00*^ 
atgtttccta tccagccccc atctcctctt tc "ttt g cc 9 acatg t gg ac 8820 

gtcattcctg gg actttca g ctctcaa g cc a«*»Mc" ^tctcc ? » 888Q 
Ictggtcctg ggcgctggct tcttgatagc agcaaataac ctcaagcagg g 999 ^ 
ctgtcagctc ccctgaaatg gtctcattca ^ g t ggg cct ^gctgct g tt 900Q 

ttccagcctt cacccccagc atagagactt cct gat g tca a 9gcagc 9060 
gcaggactgc cccgttgctg tgctgtggta 9tatgttgtt == a ^cgctt J gl20 
atctccaaat gagtccatgt gatgctgaac atgtgtt g ac tgatttaac * 9180 
cctacccccc atttgatttc tctgttttcc acgaaatcca ^gatactt ggg g TO ^ 
atgacccaga ctctgtagca acaccacgat 9actcg|a g c tgcagcatc 930Q 
aggg ttaa g c cacaacrcatc ctggacagtt tcccctatta ggC atcagct 9360 

tccgggatgc tggccacatc "gaatgtgt jctjtgttct aaaacctg f tttt 9420 
tggacttggg atggtctttg gggacaatgt gatagatcc ^ aaC acagata 9480 

taattgtttt ttaaattatg aaacgttttg tatattcaga a 999 9 atatgctcac 9540 
tacaaaacat agatgtagtg "ttgctaat aataataaga aga g ctcatctc tc 9600 

tactcaaaaa atagaatact gctactatat aatgcacacc cctccc g ttcag 9660 

caaaggtttc tgttaatcat tcctttgttc "tttttctg aa ^tttctt a 99 ^ 
ggggtacctg tgcaggtttg ttacaaaggt atattgcaag atactga gg « 9?80 
Ltgaattgt ctcccaggta 9=gagcatag tactcaatag gtgtttt * ^ g840 
cctgtccact tgtattccca gtgtccattg "ctcatctt £g ctggctttgt 9900 

gtttagttcc cacttataag tgagaacatg tgctattttg "ttctg^ gacagtgt 996 0 
ItcctLgga taatggtctc cagctgtatc catgttgctg = aaa |^ a g ?^ tatatat 10020 
atgtgtgtaa aaaggacagt ^tgtgt aa aaaggaca 9tatatgtgt 10080 
atatatatac acacacacac acatatactg tattttctct ate » tctttctgaa 10140 
gcacctgggt tgattctgtg "tttgetat ejetgeaatg atctttgttc tcttt JT^ iq200 
agtgcttctc tctttatata taggtatata "tatacttg =£ aa tatattaata 10260 

agetgetaaa atttaatata tacattaaat atgtatttat 

tltaatatat attaatatgt atttatatat "aatgtata tattatatat acat gg ^ 
ttagcaagta taaatctagc ^tgaaagaa attagcaata Jtgtcacta act lo440 

atagttcaaa agtaattgcg atetttgeca ttatttttga tggccaaj iq50o 
tttgcaccaa cctaatacat taaggtttcc a 99aaaagaa aa 9=taaatg ^ 
atctccgagg tctgtgaccg 9gattccctc tgtccctttg 99actgatg g 1062Q 

ttgettatet gcaccacttc tttccctt gg ^tgaagctc "tgggg t 10680 

tatttgtttt attcatttgg cagtagtggt ttctagacat a ^"aagg 999 

ctggg?ctca tttgtaaagg agftcaglga SSfl^ct 10800 

ggtgaaataa gacttaatga gctttgatat tccacacccc aga g 9 ctgtcaccca 10860 
Stcattgaa aagtagctca gagcctccca a 999ccccca 9aatctgcct £ff ^ 
agggcaggag gaaatggtac cctggggtgg ^^ttct tgtctcttgt tt 99 1Q980 
tctctcttat ttttcttctg acaagaagga ccctttgcct a 999tcaaag 99 9 11040 
aacctgtaat gacccttttg aggattcaga taaaattggg a 9 aa ^|99 a JgJSS 1U00 
tctgaaagca tttcagggca gtctgaggta tcccagaatc atctctgagc ccg g 

50 



WO 00/71703 



PCT/IBOO/01252 



acgggatcag acgcagcaga caaagctggg ggcccagttt tggctaatga aagagtcaag 11160 
cJSftgctt cctgagaagg "ttcccaaa jctgtgggct ttcgtt : u280 
tccttttcct caagtatgaa atccatctct -S^gataat g g caa aataatg 11340 

tctgaaaaca caattaattg tataggactc acatgactca J™ attgtcttgg 11400 

ttt?aagtgt tattgccaaa -aagggggg ^aatatct ? -atgttg 
tacaggaaca ccaggggcat aagcctatta accctcaaga ggaggagacc 11520 

ggctggaatg accagggcac faaatcctc "ttcccccc tttcccttgg 11580 

tgagggtttc tctccacatg taggtgctga ggctgaggga gg . taaggcagag 11640 
agggScgtt gggcaggata gaagcccctg acctggttca ^ctgtgcc tgagg gj ^ 
c?ag?gccag tagcatgaat gggttcatgc atatgatcct tacaccctgg n760 
cctcttccaa tgcagacagc gggggcatgc WMtSjac «= g aaa gccagctatg 11820 
gacagatgca acatctgaaa ccaggcagct ^tccaagc ? c ctggggag 11880 

tagggcgaat catgtatgag ggctccgaag ^^gct 9 tgaggctggg 11940 

atgcccaccc ttgctgagct ccctggtggt ^gggtggg ^ggtggg ^ 12000 
ggtgggtggc accaaggatg ccagctggcc ctggcactga «ctgg * ct cctg 12060 
ScSgcSt tcttacaggg atggaggcaa tggcggccag gccactggct 12120 

gagac^ttga ccggaacgtg ccccggatct ^ggggtgtg ^gccga g ^ mg0 
?tcacttcaa tgctatgacc tgtgaaggct ^aaaggctt cttcaggj J agggagccc 12240 
caggctctcc ccagtggaaa gggagggaga agwgcaagg Zg tcacagccac 12300 

ttgcattttt cacatctcct tccttacaat gtccatggaa catgcgg ^ ^ 
aggagcagga gggtcttggt gagtggtatc ttcttttccc cccc y gtctt tecat 12420 
c??c?gactc tcttggaaat cgctttcctg a^ttgctgt 5tgggtctct g q ^ q 

tacgcctgta acccacagcc tcctacacca acccacgtgt «*tc«£ t ? gggga aag 12540 
tcc?ccc?gt tgatgatcac agcttcctca cccaagagac aggcatgtct WOT^ ^ 
cccaagaact tggtttcaga gcttgccttc ccatccaatc CCC aaggact 12660 

gggaaatggc acctcttgtc ^^catcac S^tacc agtgtcagga atgtacctgc 12720 
gtttgtcctg gtctgaaagc caaccttgga acatccaggc g g a ga g CC cagga 12780 
attcctgttt gatcagggcc agtttcttta "aacacact cattcaaagc Lgggtggga 12840 
ttacagatgt gaaaggtgtg ggaaaagcac tggaggttcc ^ttcaaag ca 12900 

gcgtgggaaa gggatgaatt ggggcaggaa ^tgggaatca ^g gatcttctgt 12960 

?g?attggag agagagagag agaatagcct saaagaaggc ^aa aggaaagcac 13020 
cLgcggtct agactggagg tggctatggc ^gctctaa ccatca g 1308O 
aaatcaagtc cagaggagga tgctgaggtc 99="ggccg J" tcttactcaa 13140 

tcctcgcctt gggggcacag tgaattcaag tccaggcgct tgtgtggg c t 13200 

ggacttgggg tctctctgtc aacacaagct "^tcac ctgcc g gggtg 260 

cagcaggccc agagtttcat ggccttgagc aattgctggg cag 9999 cct actctcc 13320 
ctaattgcct gtttggcctg gcactggctg ttcccgg g a 13380 

agctcgggga accagacaag cagcatcgct ^ctctaagt cgtgttg g gtgtg 13440 

tccttgggcc tgaggtccac acatcctgca ^^gggcct zci g g ctgccttga g 13500 
tcccaggtga cacatggacc <=tttcctgcc aggtc=tcta «ttgggggg 9^^ 13560 
tgctaatgag aggggaatct aacgcacacc t«gcgcctg « cc ttgctcaa 13620 

cagaaaggca tggtctgggg tgctggccat ggcaataatt tacggg g 13680 
atggatgtcc ttgacatatc taggttttag "aactcaac taatggcatg n74Q 
tatccacccc ctctgctaca tagtgttaat ^gaggatta atgagatg « 13800 
gtgctttgaa aaacactttt tcagtctgat ^aaaaagct ^tt^tg g ? ctC gcagc 13860 
gtcaccactg ctgcccttca tggaaccatg ctctcataaa a " tgta gtgatg 13920 

cagccagcca gccactttcc tcgtgtgtgt ^gtgtttgt ^gatttttt ^ 1398Q 
gggcctcctt atgttgccca ggctggtctc aaactcctgg ^tcaagcg fc 14Q40 

??ggcctccc aaagttctag gattataggc atgagccacc atgtctgg ^ 14100 
ttcactcatt ccgtcaccag acttcaatct ^atttataa tccgg a a t 14160 
tgtcaatatg gagattctca ccgaaggtca tatcttgtca gctgcaa^ J UM0 
gttatggagt ctctaccccc aaatccactc tctcctccta ^ cattggaggc 14280 

?cagc?ctgg gaaatgagaa tcttaggtgg «gctggttg gtggtgaca ^ Q 

=2SS= SEES SSSS 2g SJjA. — . ujo. 
52S S=S 2SSS SJ — - 520 
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accttaaccc actcttagtc caccttgaca agagccctta gagtctgttg ctggctgttg 14580 
gtcacaacca ctgcctgcaa tgcctggcac tjtgggctgc J^tggt J 14700 
ccctgtcctc agtctacctt acttagatct "actgtctc eg 9 « gatgaaagag 14760 
getgetacat tctaaagagc -acatgtct Jcattt^ tgagg^g | gggaaggtc 14820 
aatgagtggg gttatctatg gattgttcaa 9 a ^ a "« a tgt acataaa 14880 

actgaagctg tcaagaaaga cagctgeaag ^tctgaatt ttgtttg J 14940 
caaacacaca catgcacaca cacacacaca cacagtcaac ^att ^ 15000 

gtatttgcaa atctgcccac ttgctaaaat "accaaaat ^^ggc Jctatcttc 15060 
tggtcatttg tgaacatgtg cagagcagtg aaaaattcac ^gacttggc 12Q 
ccagccaggg tcttcacaat ctatttagtg <*acattttt gectttttt « go 
tggtgacttt gctgtttaaa acagttccca «3cgtagtgc geactgetg 9^ 1524Q 
ctaagtgcaa ggccgtgatg tgcctcacag Sfl«£t*2 ^tgttaga J 1530Q 
aggacaacag tgctgctggc tgtttgatca «tgttut» _t= aa « aa gttga 1536 0 

gaataagata tctttaaaca gaaaactcac ataagacaag gttacg g « cagt 154 20 
Igaaaatttt gtgaccagag SCttgcagaa acctcaccct ^gtttcctc e« £ ^ 
gtttcaatat tcactaatcc agtgtccaca ^tgactatag a " a ' cct gcttctc 15540 

tgagaatcag ctatacatac atcatttctc ctcttcttec a ««^* gg = cc | aatagt 156 00 
c?tctttgct tcatccaaat "tatttgga J*"^ "tgatctgg g &g 1566Q 
tgcttgagaa ccctgtggtc actcatatct gtttgtgaaa atccttggga 15720 

gacaatgtca gtggtctgta eettetetgt ggggtact g-tccttgc £ ^ 15?80 
acacagagat gacaggaacc aagtccttgc tctcaagaag ca agccctgg 15840 

tagttattga cagacagcat tgcttgaata "gggtcact ^^tttc ^ 159Q0 
agaccagtaa tccaatccca "tgac-t tagtatttgg tttggcttet ^ 
actaaactgc tctaggagct agttgttatc a ^aaaacg 9 atctatgatc 16020 

ctgaagtgtg atgatggtta gaaggttaga ^gatcac SSStg? tgcttgtgct 16080 
aggcattaga ggecattget ggtcaattcc "ctgeaage tatttc g 9 
tcctgttatt ctggaataca gggacatcct cagagaaaga tjatatttcc ag 
taaggttggc acaggcaggc ttatagatgg ce^nect gtggctata tgttaa ^ 
taaagcataa gtaagageca gaggaggaaa aacatttgga atggatggct 16320 

atatatagtg gatgatccat atatgtatat S«t£«£ O^^Sa Jcagaggaac 16380 
tegtceggag tctgatataa aggaaaaggt faatggaca m"SP«^ tggLggcaa 16440 
ccctttgatg aagagaatga aggtggatgg tgaggtttaa W ™ 

gatgagaaac aggtcatcgt ttgectgett atcttgtctt ="cctccct gctggg ^ igs6o 
?taaataagg actctgtgca gctacaagct aacaaagaca ^ gt | caggg l6620 

gcttcctagc tccaaggttc ttgaggactt tgttaattat SKjgtcacg g g g g 16680 
ggcaaaaggt aggctggega ggatccagga agatgaggaa tgttctggca «««« i674Q 
?caccccact gatatttgta gctcttctag "acctgatg agag Laaaa 16800 

gggcagatgt ccaggaattt aaaacctaaa ctgcttaaag g a 9 a | aaa ^ ** agaagtca X6 860 
Sgaggaaca gccacacagg gtattctatg ggcacaagta caaga g 

g?gt?gctgg agagactttg tccaggtcca ctttggcagc tgacctccat ^cacag ^ 
?caaggatg C gaatgaaaga gaatgagtgg ^"atctat Sjatgttcca ^ 17Q40 
tcagaagctt gggtagagga ggecaaaata tttggagagg ^aaggc ^tatttettt 17100 
agaaagacag ctgeaaggat aggattttac jttacctttt Jgtcattctt tt^ ^ 
tgaaattcag cactctaatc agggctcatt tgeatgaett tgcac g cccca i 72 20 

gatcttccct gtgcttgggt tatacagggc ^agtggagag ej^cag t ^ 1728 0 
?acttccaaa gcatccttct agagactgee tgaatcccta ^J^ttg ^ ^ 

gtccttcaaa cagcctctgc ttcatgctcc tggactttgg | aaa |^ g J a tata ? gaaga 17400 
?gctctagct tggattgaga gatggtacat tcctgatgag agtaa ? tt | t 17460 

tcagtgtatt agtccatatt cacactgcta taaagaacta ^« a | a «^ ;f tgggaggc 17520 
aaagaaaaca ggtggccggg cgcggtggct <= a ^«tgta a ^ccagcac 1758Q 
egaggeggge ggatcacgag gtcaggagat cgagaccatc ^ggctaaca egg g 
ccgtctctac taaaaataca aaaaattagc egggegaggt wmWPC ^ g 
gcLctcggg aggctgaggc aggagaatgg cgtfljjcjcc •amW ^^aaaaa 17760 
agecgagatt gcgccactgc actccagcgt 9 ?? cgacagc ? agactccgt ggafcg 1782Q 

aaaaaaaaaa aaaaaaaaaa aagaaaacag g tttaa "| a " aaa gcaag gectgtctta 17880 
. gggaggcetc agaaacttac aatcatggcg | aa ^ aaa 9 LaaLcatc 17940 

catggcagca ggagagacag agagcaagtg aagggggaag cgccac 
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■= =5 EE SSi EEs ESI E 
~ Eli ~= ssss =| ssss E 

agca?tggag atagtatgta aaatactgac ctagaaagct tccagtggtg atagctagta 183 
t-cattatccc tttttagtgt cttagttttg aggacagatg gtcctttctt ccttccccct w 
accatgaaac Sgaaagta taactatgtg atgtgttggc agtggtctct gaaaagaggt 18420 
tcc?aaacag aaggagtLa atatcaggta tgaagaggga agggctgggc caggggctct 18480 

=»= ill SHE iiss ssE siss & 
EE EE ssss 55= ==s EHi i 

ssss ssss SSSS ssss s s sjs b 

"SSSS SSSSS SSSSS SSSS SSSS SS«t ;r » 

ssss ., t9 tJc,, 

ssss 'SSSS ssss s So.,. ^ ssrf s .. 

Stgtgtgt ,t,t.tgtgt gtgtgc.cc SSSSS SStSS 9320 

ES =™ Sli « is e= E 
H== 5= 5St EE SS~ 5= as 

Sagcgtggg tglcagag?g aaattccatc cagaaaaaaa aaaaaaagaa agaaagagag 19680 
aaalgaagga aggaaggaag gaaagacaga tagacagaca ^tagaaaga |agaaagaga 74 

SSSS 5= =S 5=S=S ™ S= SSS 
SKK ==£ S=S S=2 ESSE - 

ag?ggctt?a ctgcgttaaa atgtctgtgt gtttaacatg cttcgcattg ccaattgccc 20040 
tccaaaaaaa aaagtctgtg ctcttttcta <=agtgctaac ^tcctttaa tgttttttta 
aacccaccto aggagaaccc cctgatgctg cctctcacat acatgtaggc ccccacatca 

ssss ssss ssss sssss sssss ss 
iss? ssss ssss ssss ssss ss 

cccagagggg atagttgacc ctacgcctgg gttatgcaac gtgcgtctct ^ctggcagag 204bu 

SSSS SSSS SSSSS 352= ssss s s 

ssss sssss ssss ssss ssss SSSS «~ 

caaaatccag gctcagagag cagctgaggc aatgggctct catggaaacc tgaagctctc zu/o 
gt??ftcaaa Jccaaaccag ctcacaggca attagtattg ^aggaaggc agggtaggg 
gtagaccttc aggacaaagc acagagccag ggttgggcag tctggctgcc ctgactcctc zuee 
Sgggcagag ag?aaatglc agccacacat gtggaagtgc -ttggaagg -ggagaaca 20940 
gggaagaaca ggacctctga gccaagagga tctgtggccc agcaaacaga "tgttgggc 210U 
caaacacacc tgaaaggcca gctctgggat ctgagttcca gagagcctct gggtctggca 210b0 
S?ggagctg gggtgSaac Jttctatacc ctgaacactg accccacgct ccagagcgta 21120 
atgg?g?cc? ???«ttttc agtgttctcg ggcttcatat ^caactctt -gcagaagc 2 180 
aagggSSgcca aacttttttt ttacccccag tactttctct "tatttttt atttctagag 21240 
acaggatctc actttgtcac ccacactgaa gtgcagtggc acaatcttgg "cactgcag 21J 
ccttgacctc accagctcaa gcgatccttc caccttagcc tcccaagtag ctgagaccac 
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S3S =S2S SSSS £S£= SSS 
™ ISSS SSSSS 5 S££ 

ib SSS S= 2SS3S sssss ess 

caaacacccg ccaacacgcc cggctaatgt tttgcatttt tagtagagat ggggtttcac 21780 
cg?gt?agc? acaatggLt cgatctcctg acctcgcgat ccgcctgtct goectccea 2 84 
aagtgctggg attacaggtg tgagccaccg cgcccggcct tctcttccta "cctagcct 2190U 
ca?t?ctgtt gtcaggcaaa gtggggctga gtggcaatct ccaaccctcc tgcgtataga 21960 
citSgagat ggagcitcat atttaaagtg acatgagaaa aatgagagaa agatggcgaa 22020 
gcagtggLt rtcttttcag gcaaccctgc agctgggggg gctgccccca agtgagggtc 22080 
aaaggSggc tccctggagc ctggggaagg acagacgggg -tctgatag 2214 
ctcaagaagc tctcagtccc gggcccagtc tggtgagagg ctttggctca ca tcactgca tju 
ggtgt?gg?t gggctaggct gacgatgtgc tgtcttcttg gtgcccatgg "ttgcaggc 22260 
??aacaggaa gagctctgag ccagacaaga cagccagtgg gaggacagag =agcccctca 22320 
gtgaccagag ?gaaatgcc= ggttgttgaa aaacaaaaaa aaaaaaaagg aaatgagagt 22380 
?t?ttctgaa atagaaactt ctggtccttg agtaagttta gagaattacg ^tctga 22440 
Lcctgagca tttgtggtga cggatgaagc ctcaagaacc acaaggttgg tgggagggac 22500 
a?caatctca tgtcctggaa catacagatg tccctgtggg gataattgta tctcgtttct 22560 
ggggaaccc? aacagt??c= aagatgcttc cjtjttctct tgtccctcca gaaaagcagc 22620 
arrfaaacaaa taaacrcrtgaa cggcaaaagg ctttttgttt ccacgaag^^ yya«« a oony!n 

SSSS 2£L« tj-gg; 22-5 SEEK £S 
SSSS SS55 S3SS i^j-j ygj 

~ £kc sssss sssu sss = 

S3S SSSS S3SS S5SS5 SS2S2 ESS 

£££££ g.cggoctc? tgggccctct gtsgatcf M«W 23220 
?5cc M Mg agccctmtc tggtctcttc tetatcccag gggctg.gtc gjtgtggtcc 23220 
c=°g"g"? «ttgct.g. gcgcttg. ottgatga gtgcgattcc =«o»cc« 23280 

SS2SS SK S=2S 2SS2S 22=5 SS »j» 

Sss sfe s=s ™ =~ S2S 
esse S55S? ssss 13 En ss: 

ggctggcagt gggagagaat gttcgaatta ggaaaatgag cccttaaatg tgcacacttg 
?gcacacaca cacacacaca cacaacttac ataggctaca agggtgccac "ttcttttt 23760 
Stttctttc tttttttttt gagacagagt ctcattctgt tgcctaggct ^gcagt 23820 
ggcacaatct cggctcagtg aaacggccgt ctcccaagtt caagtgattc tcctgoctca 23880 
gLtcccgag tagcggggac tataggcatg tgccaccgtg -cggctaat "ttgtattt 23940 
ttagtagaga tggggtttca ctatgttggt caggctggtc tcaaactcct 9 ac «cacga * 
Jcclcc?a2c t?gg?ctctc aaagtgctgg gattacaggc ctgagccacc acacccagcc 24060 
tcaaaaatcrc cacctttcta gctaagaaca cttcagtagt tttctgggtt ttttttgcct mi+ 
SSKJS* tgt?ttttga gacagggtct tgctctgttg cccaggctgg 2418 
catgatcttg gcctactgca acctctacct cctgggttca aacgactctc =tgcctcagc 24240 
tccLgcccc caagtagctg ggactacagg catgcaccat catggccaac taatttttgt 24300 
atttttagta gagacggagt tttggcatgt tggccaggct ggtctcaaac tccttacctc 2436U 
agatgatccg cccacctcag cctctcaaag tgctaggatt acaggcctga 0C«Ktgtgc 24420 
SoJtcfS ttttctgttc ctacagagct cctgcttcct cttcctt ca -aaacccaa 24480 
ggccaggcct caggatttcc acctgcttgt ctggcccctt ctttttctgg g ca ^"ctg 24540 
naatotctaa aactatggtt tgggcctttt cttccttcca tgtacacatc tatccctgga 24600 
aSg£gcta JJccagSc agg?=tctag aatctagaag acttcatgct ^gactagca 46 
tcc?Lcttc tcatagcggc tcattaaatg ttattatgct g^tactctg jagatttcaa 24720 
tatttaaaaa ggtttcttcg gccaggcaca gtggcttacg cctgtaatcc cagcactttg ;4/«u 
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ssss ssss ssss ssss ssss E 
sssss sssss HH1E E S IE === ss 

£T SSSSS SSSS ^5552 SSSSS SSSS 

ssss sssss sssss ss s ... f™ 

aggagtggtg gcgggcgcct gtagtcccag ^actctgga Sjctgaogca « J 25380 
gSaacccgg gaggtggagc ttgcagtgag ctgagtgagc -ctgcactc cage gg^ ^ 

SSSS SSSSS SSSS SSJSJ sssss ~» ss 

sssss ssss ssss ss ~ - fo 

-SSSS SSSSS SSSSS SSSSS SS « ,~ 

Scaagccat gattggagct gggcaggcaa tgaaaggaga ^^aggaatc gtttgg g 
cagectagag gtgagagtga ctggcagctg ^gggect "tgtcttct ^tggg 

SSSSS SSSS SSSSS SSSS SSS; Sfc »~ 

sssss sssss sssss sssss s s sssss ifz 

ssss ssss ssss SSSSS SJ U t. g- 

ctcagtggga ccagcagctg gtgacagggc ^ggaagt ««rogtcag 9 » 2634Q 

SSSS SSSS SSSS i b 

SSSS SSSS =55= SSSSS g-ggg Lgjjg- «• 

SSSS 3= SSSS SS ? s ~ SS 

ssss ssss ssss ssss £ ice.. s 

ctggggttgg agaagaccaa catggcatat "acatggat attttgaccc atcac g^ 2638o 

ssss ssss ssss ~ — • ss 

SSSS SS SS SS S-jjL ™,g .ceo 

SSSS SSSS SSSS SSSS « A52 SS 
SSSS SSSS SSSSS SSSS SSSct gaccc sf .300 

SStctttg ggccttgacc taggcttctc ttctgtgggt -tgactcct -ctcctgat 2736 
ctgacggctc cccagccaac actggcagcc ctgaaaggtg "tccagggc JgBB 2?480 
ccacaccatc acagggtgea ggcctgggca cgctggtcgc tcctacccta g a 
cgccctggct cctgtgttta tcctggagag aataagaagt ^9^gga « H 
ccttaagagg cttcacacac attctcagtg ggccctgctc agggtgaggc Jtagggcgg 
SSaacaa ggtgtgctca gcacagtccc atctccgcag agaagacagc etctgeaaag 27660 
cagggagtcc ggtttctaaa gctccagcta accaagactg gcacgaggtt "acegcag 
SSgtaag gcactgccac aggagttccc ctcaggacta agctcactga tgeccaagag 2778 
gScJctcf facctcagga ggaagaggat gtcttactga cttaaaatag -aagaacatc 2784 
?gagactcag agaggtaaag acctcaggtc tgggg caga -gcaagttg gtggccaag^ ^ 
tgggactaga atcagacttc atgtcccctc ctacctgccc ccegg tacccaggag 28020 

sssss sssss sssss ssss ™ -so 

SSSSS SSSSS SSSSS SSSSS SSSSS S.cUS , 82 oo 
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ctagat^c t gg tggagcg ggg.tcejjt taaaaca.aa acgtcctgat gctttttact 28260 
ttcctgaagg g aagact g tc caggaagaga «"ccca g c &g gcacatttct 28380 
ggaggcctca ccagtgtgaa g tccccc gg c ctcagaaccc tgggag g £ 28440 
StSflWct gggttttfltc -caaggcat agcatcccag ag ? a aggagg 28500 

atttgtaaaa ccacaggaag aaagctaaaa ^ccaggctc c g g t 28560 

tgggccttcc atagaagagg cacaggaagg 9aaa gg at g a g ttt cttct gaaattctca 28620 
g I«aactac tgtgtgtcag atagcacatc aagcac*tgc attttctt 28680 
caacactccc taaatacgta aatactttta "ttttcaat ag g gg Cctaatctag 28 740 
attaaaatat catggctctc agctaataag ^gatggtat ct cgtggccc 28800 

gtctttctgc ttccaaaggg caggcttgtg Mccacaccc gagg g tctaagagat 2 8860 
Lgtgggtcg gagctcactc cattgtgcat "ccaggcac ttcttagttg 28920 

ggattgaaga gagcttggtc ccaccaaaga ctcattttct tgcttat act 28980 

actttatacc ctgggaaccc aagaaatttt ataactga g t t J ttacagatgt 29040 

attacctgtc ctgcacagaa ccacacattg tggtaacttg t caat aaatgt 29100 

atgtcttttc tccctggtgt tagtaaagta "tggcacat agcagg g 29160 
gtggaatcaa tgaatattag ctcctcatta tgcttctttc tctctgt atttggaaac 2g220 
gtctatagat cagtaagatt ctcccaaacc tgatcatgtc tgcg g aaatgt tttc 29280 
attttatgtc ctcttcctgt WjtBttctt 9 2934Q 

aaattgttta tgttgcagat cttggcttcg ttaaggW aa t ga I g tca aaaaaagctt 29400 
aacttgcgca aaattatttc acactcagca "tLtgcac tttagacgcc 29460 

ctgagcagcc atgtaggttt tacaaagtcc acatgccaaa a J aggtcaatgg 295 20 
tgatcaccag acagcccaac actctttcag aacctgttta acatcttagg ttcaatccat 29580 
cttcatatat catatagtgt cttcctatat ^gtaatg a ^ a ttatttcgt 29640 

tgaaaaaatg ataagaaatt tcccatgaaa "aacaagat caa gcaatgt 29700 

aaatcacagt gcatttgcat atgtgaaaga ^ttagactt a ^. agca tttctt 29760 
tgccttgcag aaggctcatg aattgwcct ^gtgaaact gg g gggaggaatc 29 820 

cctctgttac ctccatagaa gatggaggtt ^tatttgac ttacaagctt 29880 

atgttatagg gttaaacttg aactttcttt Jctcttt" ctgtcaaaac 29940 

tgtgacttaa ttttattttc acactcttca J^ggattgg aac g & ggcta 30000 

tccatggctg aaagccaaag tccgcttata accagatgta a 9 gt ttcaccac 30060 

gtggtStga ccttccactc cagaaccaga ctgcccaggt ctaaatgctg J 3Q120 
^agctgt gtgactttga gaaaggtaga aagcctctct ??atgagggc taaatatatg 30180 
gctaaatggg aataacaaca gcacotgcct taaagggttg tcatgjgg 30240 
agttaatata caaaaggctc tcagaatagt ^cttataga ^ga ga acttctag 30300 

catccagcat tacgaatatt ttctttttat tacatcaaac ttgatc gaggcagaca 30360 
ctcccaagag atcagaagta agtcttaagg <W«"-°» a ^ ggaagca agSaagcag 30420 
ccaataagaa gacaacgcat agtttaacag ^Jtggac actgg g ctgac 3 0480 

cccaagaact ccaaagccca gcacgccaag « a ^aatg 2E5agaat gatacctctg 30540 
aactctgagg ctgtaacctt gtcctgcaat ^agtaat ttacaaggtt itctgtcttg 30600 
aatcatcagg gaaaggttat atgacgttaa aagtgttccg ttaca gg tctctggtgt 30 660 
aaaatctttc cataacaatt gtttcaataa aa |aggtcag actagccttt 30720 

gccaggtgcc attcactaca ttgcaggaga 'aagcagcac catttgatat 30780 

cctgaaccag gaaaatgatt t g cacacagt tggtgtaatc tgtg gg g tat 3O840 

ttggtgtcag actattgagc agacaccacg a««*BW c ££™ ctgt aatccc 30900 
gggggaaata taagaattgt aagacaaagg ^catgg ^ctcacg 3 30g60 
agcactttgg gaggccaagg cgggeagatc a aa ^ aaaa SSggcL ggcatggtgg 31020 
gccaacatgg tgaaacccca tctctactaa aaatacaaaa aa ^ tagaa cccgg 31080 
catgtgccta taagcccagg tactctgtag cctgaggcag gagaa g ataatagagc 3 U40 
gaggtggagg ttgcagtgag ccgaggtggt QMc4»e ^SEfl-S gaaagaaaga 31200 
gagagtctgt gaaagaaaga aagaaagaaa Saggaagga aggaaggaag 31260 

aagaaagaaa aagaaagaag gaaggaagga ^gaaggaag jmn aagaa agaat 31320 
galggaaaga aggaaggaag gaaggaagga ag^aaagga agggag g tt 3138 o 

tgtaagacat ggaccctgcc cttaagtaac " g taatcta g ag g g 31440 
cttgggctcc gtctataggt aatgaattga aaactgtgct aaccatg g 31500 
agaagataat tgggtgtcaa tgtgtgtggg aaagactaaa tatgtag g 9 & 3i56Q 

tgaggctcag cagaaaaaaa -aggcttga tge«at«g WJSct! caggtttggg 31620 
tggaaaaaga tggctatgat gtaggcactg aagaaccggc ag 
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ggagagaaaa cccagctgga cgggcaccta ^acaactgg -atgcaggg ]™ 
gLgg?catg ttcccaggcc agcagcaatg ccagcatgcc ^gaacagag gctg g 3i8oq 
gaagcactaa gacatgaagt ctgaaagtta ggaagaggcc aactttagtt egg g gg 
LtLgtagg ggccgagaaa agtatctggg "ggagaatg |«tca«ga atca gg^ ^ 
agttagcaaa gtccagtcag gctgagctac ^tgcctgtag ^ c ^f Lctaatctt 31980 
gaaacaggtc tccctaactc tggtccccag ^gagcagga ^gacaagac ~ 32Q40 
gggctcccca agegaggget tacccccatt gccttccctg 9; a ^tccct 0 321Q0 
c??ccaccct gcctgacctg gtagggtctg tgcagacacc -ctgtggga a ? ^ 
cagctgtttg ggcaggtgag tcagtcacct M^gtggtc tactcccagg 32220 
agggaagcac catctcttgc agtagegetc ^"tectge ^gcctgtg g » 32280 
t?cactccct cccagcatag actcttcctc -cccacagc jacttctctc ^ 3234Q 
tacctgaggg cctgggccaa tggacctttc t=aaagcctg jaac gccctg gcag 32400 

tctggttcct ttctctgctc ttgtgaaact ccccagttct 9^9^ tgccgtcagc 32460 
cagSgcacc aagcaagtag ctacaggcca aaggece gg tgccejctcc tgccg^ ^ 
actcagcaag ccacagccag gaggtctgtt ^"agecg a « gaa gcctgca 32580 

cccagcatcc cctccacccc cacagctgcc =«gcacagg SW£B« ^ 32640 
ggtggtggtg gggctctcta tggccccaca «ctgattag tggctgg g J 32700 
gattagagct gcaaggcctc accctttggg 9 cc "caaga J aC caaagagg 32760 

acagaaatgt caaggctgta catgetggag £«KNtggt "tgcagaga a ^ 3282Q 
tctagtcttt ctatattcca cagtcccatg tctggaaacc ^tgtgg g ■ 32880 
tagaggagtc ctctccacat ctcacttcca ^tatgag agctctggca ca 3294Q 

accctgatat cttcttcagg atcatggaac atcagggtag gWJ^ t ? gatC cttt 33000 
tttagtgagc atetgetctg ggecaggcat |=atccagtt ctcaaatcag ^ 33Q60 
gaggcaggta ttattacttc ccccacctgc atgtcaacac a ^ a | tct 33120 

ac?ttatgga ggaaggtaca agaaaggaac cttggaagaa c^catggt m80 
cattttacaa acaaaagaac aaaagcccag agagtttgee «»^c 33240 
ttgagaaccc cgactcccta aageccagat catcccccct ctcaaatcct cttt 333qo 
ttcttgcatg tgccttcctt "caccatag caaacccaat "ttcttcac *9*£ e ^ 
gggagtctcc gtggcaggag gacccccgag g^agccccga gtgeca g gccct 33420 

??ggaccttt acccccaacc gcaggaggaa ggt ttcctgg ^jetget gg 9 > 
cc?gactccc cttcccaccc cacagtcatt ctgacagatg aggagtgea gagg g^g ^ 
gagatgatcc tgaagcggaa ggaggaggag gecttgaagg ^^"gcg g » 33600 
fefgaggage ageagegcat cattgecata ctgctggacg cccaccataa 5 a ^acg ^ 
cccacctact ccgacttctg ccagttccgg ^atgtctgc ^gctgggag ^ 33?20 

tccagaggag aagcactagt ggagccaggg «cagggagt asmactgag M^™ tc 33780 
atcc?gaaca gaactggggt agggaeggag g=tgctctgc «ctggcact ggg gg 
gccttcctgt agaccttcct "aagecatt cctatcagag ateagggeca JW^J ^ 
gcaaccccaa aatgtgggtc tgagacccca tct "ecctt c » agcttctctg 33960 

atgatggtgg agggagecat ccttccaggc "aactccag acacactccc ag & 34o2o 
gggactcctc ctcctcctgc tcagatcact g'atcacctc ttcagg g g 34080 
glcctccata gagtaaggga gegggggega gg^cacc 9^gccc tgggg g^ 
ggatggaagg aggtggaagg <=tccctaatg | aaa ="aca taaatactgt BJ^ 342Q0 
gcgtcttcac aacagcccct ctgttacaga aaggggtgac J ccatgctgtt 34260 

gggaagaggc caagctggga ttccagctgt ^agcatcag cctcccgggc « 3432Q 
tcctctaagc caggcttcag cccatggccc "^ccgtgga ffl^ tgaacgtgtt 34380 
tgatatttta atcctgggcc cttcagaagg tgaaatttgg agtggga TO 9 « 3444Q 
gltcctattg aggtccacct tccacttgag ctctggggac ^tggee «gg gg 345qo 
tgtcccctcc agctcagctg agagtctggg aggcatcatg ^ttccttcc «t 
tltttttttt taaaaaaaac acatatgtat atttagaaaa | aaa "gtgc a g a atcc 34620 
ctgatgactt gctttttttt atatggcatt a"ttjccat ^ aa ? cccctac 34680 

aatataattt ttaagggctg catagtattc tggaatacaa taatgtac 34740 
cattggatat ctggattatt tctcagcatt ttaataagaa ^f ^ ac "Sactggt 34800 
atatttacac ttatcggaaa ttttccctta caatgaatto ^ggaagtgt gacta gg & 3486Q 
caaagagtac acacaattat ttgactaatg tcaaatagct ttctagagta cc J 34920 
tgtgcacctc ctttagcacc ccagccctca taggcattgc ctaatttcct g atfcatagat 34g80 
aaatactggc atcaatattt aaacattttt gt^tggct cguagg y gactt gat 35040 
gttctacact gcagttcttt gaccattagc aaggttgaac atttttttcc acg 
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gggtcccaa, ttt.ta.ct. attgag.tcc at.jg.ac,, cacacagtct ,ctt = HI.. 

EiS sSi ill |E ill 5= 1H 

ssss sss sss, sss, s s ;«s 

sss sss sss =3 HSi sss ss 

atctctggg, 'Stt t SSS SSS Stcacc, 3S64. 

SSS SSS, SSSc |e5S SSS 5555 
SSS SSS SSS? 5 SS SS s «f s ;»;; 

sss sss she SS is sss ass 

accaagcccg gctaattttt ataattttag cagaga^yyy « tactgggatt 36060 

ctgctetcga tc.cctg.cc tcgtgatcc. ««W ££!S5 SS«c 36120 
ac.ggc.tg. gccatcgcgc cctgcccta. "tttttatt UWMK a M g ^ 

SSS SSS SSS S 2 S ™ <™ sss 

ssss ss~ sss sss s ss s-gS 

SSS SSS SSSI 5=5= SSS S.S -° 
SSS SSS SSS SSS SS S. St 3«oo 
sss sss SSS SSS SS Sac ^ 

agtggcacat gcctatccca acactttgag agactgaggt aggaggattg ="cagc 
SS.g Lcagcctg. tcaac.t.gt gagacctctt c = a»^« 36» 

SSSS cSSS SSSg Sacagtg. tcc.tg.^tt c.™ 36, 

S==2 5=2 =5=2 ™ SSS ==U ss 
SS= SSS = S S S Uc.g JL~ J-- 

ttttttcttt tttgagacgg tttcgctctt ttcacccagg ccgg a a caacctccca 37320 
ctcagctcac tgcaacctcc gccttccagg "caagcaat tctectgett «J«jccca 
agtagctgga actacaggag cgtgccacca tgcctggcta attttttgta tttcccc g 
gLagagttt ccctcttgtt gcccaggccg gagtacaatg acgcgatctc ^cttactgc 374 
Lcc?c?gcc tcctgggttc aagcaattct ectgcctejg -tcctgagt jgcagaaatt 375^ 
acaggcacgc accaccacgc ctggctagtt ttgtattttt agtagtagag "9999 7g20 
acca?cttgg ccaggctggt cttgaactac tgacctcagg tgatctgcpa jcctcagctt 37 
cccaaagtgc tgggattaca ggcatgaacc accacgcccg gccaatattc "tccct 
t"ttt?aat tgaggcagag tctcgctctg tcgcctaggc tggagtgcag t^atgatc 7740 
tcggctcact gcaagctccg cctcccgggt tcacgceact cjcctgcctc Jgctcccg 
gtagctggga tgacaggcgc ccgccactac 9cccggctaa "tttttgta ^ 
agacagggtt tcaccgtgtt agccaggatg gtcttgatct cctgacctcg ^SPa 7g80 
g?ctcggcct cccaaagtgc tgggattaca ggcatgagcc actgccggcc aatattctta 379 
Lacaataga gtattgacac atttaataga tjtgttggga -tgactata Jttatgtata ^ 
tttgtatctt cattcttccc caaagttcat ttggtatatc caagtagcag 38160 

tatggttgag aaagagaagt aaatcaatct caagcaatgt tattgtcttt caagtagcag 
caatagctgt atttacggca gaaggggcaa aatgcttcct agatactaat gc 9 
agtgctggaa tatggggagc tggaaaatga 9ttaacattg ccggctctg, J™ J 38340 
attatgaggt gccatatatt ggtgtatggc "ccccagcc g g * aa acccagaa 38400 
attgccgaaa ttaatgcctt gccagtgaga tgatggtcat tcacagagct aaacc g 
ctttccagtt tgtttctgcc ctgagaaaac tggctctgtg ttattttatg cctctcacca 
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acccaaataa cagaaatttt tcgatgctct tcccctggaa "-tgtgaa -tggtgaag 38520 
aagagaaaac tggcagacag tgctgagaca etcctactgc ^tgcacatt t gg g g ^ 
tgataggagc gagggcccct ctggcaggca ^aagcagg **c«?c??t ggaactgaca 38700 
tgagcccggc attgctctga gcccagggtt taccctcaga M^ttcttt gg J 3Q16Q 
acacattccg tagagcacaa ftcc-ctc cctcetcc« ^tcacgtt ^ ^ 
aactccacat attccaaagt cttgttttgt ^aaacagct atccttccct 38880 

ctcggcttcc atcctcatgt caggcagcag tccttgtcta "caggc 8940 
gctcLgtgg ggagtaggac agagggcccc cacggccctt tccagataca gtgat g 
gttcagtgat tccaatggtg gctgagattg catacacggg a ^g«c J 39Q60 

gttactcatt aaatcggatt actccaatgc tgcccccttc actaaggaac ccc g 3gi2Q 
Ltttetccc atgctcaagg cccctatcca ttgccctccc jcatgtaccc ^ 3gl80 
agcactactc tcagtttctc ttcccgaggt taagttgaag tctgccc 3g24Q 
atgttctcct ctgtccccta gtctgtcctt ^^actcatg J^aaagtga SJ 9 3930Q 

gcaggtacag gagctgccca gccattgatg caaaatgggt ^actgatc g ^ ^ 
?agggttggc ttctctgtct tcagtatgac "gagaagtc »W« galgctctct 39420 
atgaaaatgg agcaggcctt gctaagagag =ttgcaggga ^ggtatg J ^ 
gtgactggac agaggtgatg ^gagcctgg -tggagccc -acctag^ tct 3g540 

cccagggtgg gccagcccag tagctctctg 9"ctgccgc cttgctgcct 39600 

attgttccaa gacatagaag aacagtggct S«=atccctgg ^ctttga 3g66Q 
gcaggcaggg gcggagggtg tggggaaggc aggatgagac "ctgtgtgg gtg g gggg ^ 
gcacaggatg agtctccagt ^catga ^caacgtg J^agggct W JW^ 3g780 
ttcttggtgt gaactgtgct acagtgtggc "tggcctgc " caaat gaaat 39840 

cccttagcct ctcagtctca ccccacaaat ctccctccct QCtggcag 39900 
gcatggagga ggtggcatca ? cagcagcat ctaaatggcc -gagcagcc ^ ^ 
ggacttggga cccccaggct tcactgacaa ^aaagtaca caag g ^ atacctag 4 0020 
gctgcagccc tgccctcttc tgctaaatgc ="caccttc ^tgc acattcattt 40080 

ggaagagccc tgggggttat catgcttcct tcgtgctgtg ccctt tgaga m40 

cttcatccat ccaacaaata gctttcttac ataaactgcg t g taaaca at 40200 

agacagtccc tggcatccag ggatttggtg tctgatgaaa |^agaca 4Q260 
tgctgcaagg agataagagc cctgctacaa gcctgctgga ^taccgtgg 9 J Q 
ggggagggga ggggccgggc tctgcctgtg S^gggaa agacgaaaca gcaaca ^ 
tccagtcaca tctcgggtgc ccagaagcgg ctgcaggcgt ^agacagag g ggg g 
atgtLcaca ggtgagggag ggggaacgga gctgtgctgg ^atcat catSStggt 40500 
gctctcttat ggcttcccct gtaactccac ctctaptccc accacgccac * ^ Q 

cctggctgtg agctgtattt agaaaggccc tgtetttcca OT^gjgs^ s ^ 4Q620 

ggtcgttttg ggtttgtgtt cctagcagca ggatgtctgg atocaa 9 y 
actaLacc? ctctggcctg catccatgga agatgtgttc ^tgctggcc atctgt g 
gtggggcact gaacaaaagg ctatgtataa agttattcct cccagaatta cctatg g 
Laaaattgg aagcaatcaa aatgttcaaa -tagataaa ^aagactg 40860 
ttagagtata ctgttatgat gtaacatcat ^caaccctct aagaactggg 4()920 
ttgagtgata taggaagtag gataaagaat tagtataagc ^gtatgt c | 4Q980 
ctccctctct ctatgtatat ttgtgggtat atatatattt 5«tagaaaa 
ggtgccaggc acggtggctc acacctataa tcccagaact "gggaggcc jaggtggg 
ggactcac?t gaggtcagga ttcaagagca f ^ggccaa ^tggtgaaa «« a „ 
actaaaaata gaaaaattag ccaggtgtgg tggcacatgc ^gtagtccc age g 
caggctgaga caggagaatt gcctgaaccc 9^ggcaga ^ttcagtg ag g g^ 4i2go 
gcaccactgc actccagcct gggtgacaga S^agactgt =tcaaaaaaa 4134Q 
Lataaataa gaaaaaaaga taggaagaaa atacgecaaa atgtgaagtg tgg g g 
caaatttaat ttgtttttac atttttatgt attttccaaa ^tttgataa ^ 4i46Q 

ttacttgtat aatgagtcaa aacaaaaatg ^tggtgt tcatttttgt gttt g 4is2Q 
tggattgagc atctagagaa -gtgacaag jatjgtjaga ^ thl g ?tatggttc 41580 
gactatctga aggaggacac ggcagttttc cccccta _ tattaaac aca aaactgt 41640 
aaaggaagtc ccatggctag tggagaagtc tggttctgw tttrttg^ a J fc 41?00 

aaaccacaaa tgagtgtact atcacgtgga ttgtagctca atagaag gg 41?60 
cggcgctaac aaccccatgg ctgtgtccag aggec^gag ctcoctgacc 4182Q 

SSS2 ™,c iSSatc atgeaagect 41880 
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tctcatttcc caccatctat cacccattga tacaacactc ca ag a a? t a gctt 41940 
cccatcttta tatataaaca tgcagccatt ^cggggtga ^agcctat 42()60 
caggaggaag tagacagtca ^agagaaa J^aaaa k agaatagtgg 4 2120 

tgagccctgc cttttcctcg ccattgttca ^caagccca zzc 9 gt gctgacgg 42180 
aacLgtcat tggcctctca aatcatcaac ^atctctat tgatcatct JM^ 42240 
ctcaatggtc agtgtgtggg caacagtaag S^ttaaga ^ggcg g « 42300 
aacttacaaa caagagtaga aaacaagtgg ccgggtgcag ^ctcacgc 42360 
gctccttggg aggctgaggc aggcagatta tctgaggtca ^agttcgag a g gg ^ 
ccaacatggc gaaaccccgt ctctactaaa aatacaaaaa tcagc g y * * 4248 o 
g?gcctc?aa ^cccagctac tcaggaggct ^ggtaggag aattgcttga acctggg^g ^ 
?ggaggttgc agtgagccaa ^tctcacca ctgcactcca aagcatgtaa 42600 

ctctgtctca aaaaaaaaaa aaaaaaaaaa aaaaaaaagg g * ggca tcacaa 42660 

agagcagaac tggaggagac gggcaaaata agagcaccag jaatgttc & 42720 
tgacatggcc ctaactgtgc taaagagtca 9 a aggtgcgg JJ^ccag g | 42780 
tggattcagg accagaaaaa -aaatggag -ttagaagg Stattcctgg 42840 
agtatgctga aaggcgtggt gatggctggg tgcagtw« "craaacca gcctgggcca 42900 
t?tgagaggc caagatgaga ggatcacttg JJSSS acac^gtaa 42960 

catagtgaga caccatccct acaaaaaaaa "taaaaatt agctagg g atcc 43020 

tcccagcact ttgggaagcc taggcaggca gatcacaagg -^JWJ gctggcc atg 43080 
tggctaacac tgtgaaacct cgtctctact aaaaatacaa aaaaaaatta gc gg » 
g?ggcgggca cctgtagtcc cagctactcg S^ggctgag J-aggagaat BWfl^ ^ 
?gggaggcga agcttgcagt ^gccgagat ^cgccactg -ctccagcc WJ*^ 43260 
agtgagactc cgtctcaaaa aaaattagct aggcgtgacg gcg » cta cagtaag 43320 

^actLgga ggctgaggca ^ggac^c "gagcccag ^gagg ^ 4338Q 
ccataatcat tctgttgcac tccagcttgt g^acagaac oSotcttag ctattcggaa 43440 
actaataaaa gaaattagct gagcatggtg ^gcatgctt ^agtcttag 43500 
ggctgaggtg ggagactcac "gagcccag ^gtttgagg aaaaaagg ca 43560 

^cactgcac tccagcctca gcaacagagt gagatcctgu cac * gttg 436 20 

^agtgagaac acacagcatc tgaatgtgga ^gcatgat ^gctagaa » ^ 

gtggagttta ccatgggaaa gggagttgga atgagaggtt ggag g attga 43 740 

gggcctgatc ctagggtgtt tgagagtcag tgaagatttc W 9 tgggat tcct 43800 
???gcagcag tggtaagaaa gatgaatgag agactggaga g ? a gg a gtgg 43860 

gtaagaggct attggaaaag acgctggagc tctgaaccag m^£« ? ta ?? a ?tga 43920 
gaataagatc acgggcttga gagacatcct agagacagag ^3 ttgaagatac 43980 
gaaggactgg aggacagtag Qagggagagg aggagaaaac ttgggtg g 44040 
catggcccta ccttttgcag accaccatat tcatgcctca ttgtcttagt 44100 

ctccgtttcc tgtgccccat agctctggct g="9^ctc tgagttttc J 44160 
aactgagcta cttcacttct ggccttggca catgatcaca ^gttgaact ^ 44220 
aaggaacact cttgtccctt ccagccagcc tgcaagctcc tcgatgaaag J 44280 

ca?gttggtg cccagcaggt ^atacctgt -aagcacta -ctgatttg tjgg^ 4434Q 
aggcgtttac tggtaacctg acctccttcc ^tccctcccc tg g g tccaatga 444 00 

ggaccagatc gtactgctga agtcaagtgc cftgaggtc ^catgtcg J 44460 
g?ccttcacc atggacgaca tgtcctggac ctgtggcaac caagactaca t ? cagc ? c ^ c 44 520 
cagtgacgtg accaaaggta tgcctagact "acctcctg ^tcttc g 9 44580 
agattctggc tccacccgtc ctggggtttg gctccaatca ^Jacatggg 
SaccaaSg ggagagaagg gcgagggtca ^cccatggg J«ggaggtg Wfl0 
tcctcagctc tgcccgcagt acctggccat tgtctctcac a 3=^ a = catgagga gg 44760 
tgattgagcc cctcatcaag ttccaggtgg ggcagggaS 44820 

agcatgtcct gctcatggcc atctgcatcg tctccccagg t qgccagctgg 44880 

agctcaggga cctggggagc ggggagtatg aaggacaaag a =^ctgag ggcc g gg 44g4Q 
gLacctgaa gggagacgta gcaaaaggag acacagataa ^aatacct act g gg 45oqo 
?ttgcagagc ccctgtggtg tgtggacgct Qaggtgcccc tcactgccct g g 
ttgcagagtg tgcaggcgat tcgtaggggg 9 a "ctgagg -ctagataa VJ™^ 45120 
tggggccaca gacaggcctg cgcattccca atactcaggc tctgcLcc g « 45180 
g^aacatt cctgttattt gaggtttctt ^gggcaggg ^caaaactt tgg g g 4524Q 
gagatggttc tgcctatata gtttacctga ttgattttgg a ^ aa ^ "J» ttg 45300 
?gaccwttc cgctggttag aggtgagaag agggagaaaa ggccgaagag gaagc 
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ssss ssss sss ssss EEs sis? Hi 

SSSS SSSS SSSSSSS SSSS -g-jjg ««; 

?=s ssss ssss ssq ?s ill ««; 

SSSS SSSS SSSS =S S| £»| gj. 

ssss ssss ssss I S « ~ sss 

353? S3 SSSS SSSS SSL,. Kg-. ««. 

i«r j-jggg ssss ssss ss ««• 

sis HS1 sss: sss ssss ssss ss 

SSSS SSS SSS S5S5 S S jg;. 

SSSS ssss sss s s ■ SSS 

ctcctctgcc acctccccta tccacccagc ccattctctc tcctgtccaa =^aacc 
ttcctgcggg cttttccccg gtcccttgag acctcagcca tgaggagttg ctgttcgcct « 
gacaaagaaa cccaagtggg ggcagagggc agaggctgga ggcagggcct tgcccagaga 46680 

sss sss sss: sss sss SSS «oo 
ssss ssss ssss sss ss s' s 
sssi sss sss: ssss sss s ss «... 

SL?g?cac caagctcaca gttcctcgcc ctgggtctaa BOOTjtggtt ^^ggaag 47100 

sss: ssss ssss sss sss: ss sss 
ssss sssi ssss? ssss sss sss ™. 

sss ssss ssss SSS 5=5 s ss 

sss ssss ssss ssss sss ss 
s ss ssss sss ssss ssss ™ 
sss?? ssss ssss ssss ss s SSJ 

ssss ssss ssss ssss s ss SS J-. 

gtctctcaga attcttcagg tggaaaaaca tctgaaagcc acgttcctta 
gcatatatat cgcttaatct taaatttatt agatatgagt tgttttcaga ctcagacccc « 
StgStta tagtctaata tacagggtag caggtaccac tgat^tggag atatttatgg 8120 
ggggagaact tacattgtga aacttctgta cattaattat tattgctgtt ^tattttac «ie 
aaggg?ctag ggagagaccc ttgtttgatt ttagctgcag *-gtattgg tccagcttgc 48240 
tcttcagtgg gagaaaacac ttgtaagttg ctaaacgagt J^cccctc -"caggaaa 
actgacagag gagggcgtga ctcacccaag catatataac tagctagaag ^g^agg 
caggcccggc gcggtggctc acgcctgtaa tcccagcagt "gggaggtc S^aggtg 484 
aatcacctga ggtcgggagt tcgagaccaa cctgaccaac atggagaaac cctgtcccca 
SaaaaaS: aaaaaaaaaa aaaaaaaaaa tagccgggca tggtggcgca ajcctgtaat 48540 
cccagctact caggaggctg aggcagaaga attgaaccca ggaggtggag 9"gcagtga 485 
gctgagatcg tgccgttact ctccaacctg gacaacaaga gcgaaactcc gtcttagaag 486^ 
tggaccagga caggaccaga ttttggagtc atggtccggt g^>-<- 
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rrcattcccc aagtggctga cccagtccct gggggaagcc 48780 
tttgagctca gacccccact ctcattcccc aggcggc a «• ctggcttgta 48840 

ctggatttca gaaagagcaa gcctggatct Wjacccttt "^tccttcc gg g ^ 
actccaccaa cccatcagaa ggagaaggaa Sflasactcac ^ctgcctca g g 
gaccctaccc caccacgatg tggccctggc etgetwget ^ccacctca g ^ 4g020 
atgctgttgc ctcatctata acatgcattt gtctttgtaa tgtcaccacc » 49080 

tccct^tggc cctgccttct "ggggaact ect^ ^tactc Saaaagagg 49140 
cccaccacct aggccactcc tccaaaggaa gtctaggagc tgggagg « 4g200 
ggaaaatgag tttttatggg gctgaacggg a^gaaaaggt "tcatcgat tctac g 
aatgagagtg tgaaatagac atttgtaaat ^aaaacttt taaggtatat ca ^ ^ 
gaaggagaag gtgccccaaa atgcaagatt "ccacaaga "cccagag ™ 49380 
ctctggctgg ctaactggaa gcatgtagga gaatccaagc <3*^ c j±Jl ™ C Mtac 49440 
gaatg?gtgg cagatttagt gaaagctaga ? atatggcag = ? *aaggatg taaacagtgc 494 
?tgc?gaatg atttccaaag agaaaaaaag "tgccagaa |"tgtcaag tcaac g 
tagaaagctt tgcttatggt aataaaaatg 0<*catactt atatagcact tact g g ^ 
caagtactgc tgtaaataaa tgctttatgc aaaccaattt J^tatcct 9 ^ 

ttatgggaga tgaatcatta ttacccccat "gacagaaa ^tagcttg g^ ^ 
cactagcaag ggatgggatt tgaaccttca ff«gctaggt tcagaagcca A98QQ 
gctacattgt cctgcttcct attgagttgg ^acctgac agacgactga tgj a ^ Q 
agctctctcc tagagaggag ataaaagagg "cccattcc taaagcaggc c g g 9 ^ 
gaaaattaga ggtgctggac caaactgtgc tctactccca JJjagtgtgc £ 4998Q 
tgacacctac gtgagaccct caaaaatgaa aaccaaacag ctactggcaa aa g 9 
gccattagag atggcggctg „ rt .„f OCaa a 

50001 tgccagtgac ctggaggatt acaaatgact J^gtgcaga cccaaggaag 

50041 aacaggactc ctaaggggcc caacttatgc c ^atgcaccc « S agcat tgtga 
50101 tggggtttat gatgaagggt agcattgcta ^acagtaa acaagaacac ^ ^ 
50161 tctgaaaata aggaaatcat gccagctaat gattgattg ggctaaaa tg 
50221 tgtgattcac tctaattttt cagaaacacc cgaaa aaaact tgag ggttattttg 

50281 tgtttcagtg ggatgagatg gacttagggg aattggggtt agaacttgag « 
50341 tgaaacatga agggacttag agaaaggaaa tcaacagctg caca gay 
50401 gctggagaaa tgtggagaat ggagttctga tacactgtta W»» ^ tt ? tcca 
50461 tttatagctg acctagaaga acacaaaatt tccaaggctg tgtt g * 
50521 ggtaaaccaa gaggaatata ccccaggaag g"gcataat tagga g » 
50581 ttttcatatt ccaagctttg ^ttctatgcc tacactgttc aatccagtag 
50641 catgtgagta tttaaatgaa ataaaggtaa acatctagct «^ aC aacatttt 
50701 gttccagtat ttgataacct cagggctacc Jtaagagaca Jgca tfctttttttt 
50761 cttccttttt tctttcttct ttctttcttt tttctttccc « cggctcactg 
50821 gagacagagt cttgctctgt cacccaggct ^gtgcagt ^-caatct cgg^ g 
50881 caacctctgc ctcccagttt caaaccattc ^ctgcctca gcctc g g a 
50941 tacaggcacc tgacaccatg cctggctaag "ttgtattt ttagt g g c 
51001 ccatgttgtc caggctggtc ttgaactcct ^ctcaagt tatctg | 
51061 ccaaagtgct gggattacaa ^^gacatt ttcatcatcg cag 9 atgaggatgc 
51121 cactggtcta cacaatgcat tcttatctgg tactaattgt g 9 acatC atatg 
51181 tggcgtcatg tgcttctgtt ^tctgtagg 9-gaatggc -cta^g fctcg 
51241 gaagtgctat agggaacatc ctccccttac aatgggcc J atggggttga 
51301 aatgagtctg cttcttaaaa gagacataaa ^aaaaacac tgcac g 
51361 taggctcaaa gcatcatgtg gtataaatag =tcactggtg ^ctaggagc J 
51421 ttagccctgg agcaagcaaa cagggcctgc caggagtgac "cagccctt ^ 
51481 agcttctacc aggctccttg caggctgcct |tgcagtgca g« ggc Iaaggag 
51541 ggtccctgca gatgacaaga aggatggatg -tgtctgaca "tccag gg ^ 
51601 atggctcatc atgctgacat cctataggca actagtcctc gtggagcctg 
51661 gaggctgatg gggagtctgt gctcctcaag acccagaagc acagcagggt 9 99 9 
51721 Iggctggcag ggggaatctg agagctcgct ^ccagaca ^gctccga at g 
51781 gcacgcatgt gatatatgat atacgggatg ^gttgcaag "ggg g ^ tatcagc 
51841 ctctgaaatg caggttgaag tgcagggagc "gttaggga gcagt« g * 
51901 cctggtggaa gggaaagaag tagaattagc agtgggagaa 9ttgggctgc J 
51961 cagtgaaggt ctcaatcaac ccgtgtgggg ^ctctgaag ^gggatgg 
52021 gccccaagat gaagtgaggg agacacttct atattcctgc accaggc g 
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...-= hnhnatttca ttaacatgac ctcagctagg cggctctttt 
52081 aggctgttcc ctgaagagca tjtgatttca ^ cttca cattc tatacaacct 

52141 cagcctgtgg cccataggac atgtccataa ™* cgctggaaga gttccaggcc 
52201 ggtgagcact tctggagtga ^tgctctgg ggagggggtt cccagcctcc 

52261 ctctcctgtg gctctatcca aggagagtgc tgaetccaaa OTJJOTW accacgaggt 
52321 cctcagttat ggattagctg ^"attttt cet-atcat 9 CCCCC aaagc 
52381 ggtgctactg -ctacaggg atagc^tga £c«tt^ a « a gattcagcaa 

52441 cccaatcaca tcccccttcc acccutt^c |B#wr4 .„*. l . = rc tctcctc atgccagcga 
52501 ggctctgagt ctctgctact "cScSS -acagggag ta?ctgaccc 

52561 catggggtta gggatctgct ctctggcttc tcctcccagg agcatagtcc 
52621 tctcacacct cacccaaggg "tcccaggg tcttgtgcce ^ atgtagtcct 
52681 gtgctgacag tgagcgaggc tgcaggttcc ^ctgaggc 9 cgatgaacaa 
52741 tccagtgttt ctaaccagcc -accaccga 9="agtgct ^ tacaga caga 
52801 gacagtcgcc acccccaaga aaagcactgt 9=agtggg g « gtaacagtta 
52861 tgagtactag gcatgccaag tggaagctgc aaagtgttaa «JJ" ? ga ccctggg 
52921 acaagtaaac tgctgtctcc <=aggcctggc ^tgccattt get g taatagtacc 
52981 caagttactt aatgtttttg agectcagtt tcttcacaga ^ aacag tacct 
53041 tacctcatag atttgctgtt Jttgt^ £SS.t tgggttgctg agatggccaa 
53101 ggcacgtagt tatcaatcat S^cggc gacctccgat ccctgatggg 

53161 ataagttttt atcaaggagg tgacattget cccacattc J ca gcttcttg 
53221 ccctctagat tcactccagg ^gatttttt OBOTcgcctc ^cegg ^ 
53281 gtgctaggga ctcctgctcc atgatatcta ^gaactga gaga gg g agct 
53341 cctggccacc agggggcagg tgtgccactt aataaaccaa at 9H tgaaatgeat 
S401 gcc?ggggag aaaagtgtgg gaaagaggtg ^tagg -tataaatc tg^Jj^ 
53461 ggaactctag tgactactgt ccccaacttc "tcagtcat 9«c tataat 
53521 aatccttcaa caatcaccaa cacctggact ^ctacatg ^ at caagacaa 
53581 taatgtcagt attctctggc aaggggtggc "atgcccag agaa ggg ct 
53641 gtttcaagaa tcgggtttga tcgattcatt Jatccccatg ^gttgg fc 
53701 ctgatgaggt ataaacccca "atgatctc "cagtgtca « ca gctctgtg 
53761 tgaaacttaa ccgaccaccg tgtctgggta c^gcagttc tctg gg tactctctta 
53821 gcttgcctct aaaccagagt "ctcaagca tttgggtcct W ^ atgtaccatt 
53881 aaaagaagga ccccaaagaa ="ttgtgtg tgtggg g tgaatctatt 
53941 agaaattaaa acagacattt "aaagtgta ttctttaaat f£ aagtaaaact 
54001 aaaagttaga acaaataaca catttttttc "taaaataa J fe gtctggttta 
54061 aatttaatga caagacagta ttgtttcaca S"ttg acctgtt atg atatcatgtg 
54121 gtagaaggca gecagattet catattggct Jctgcattca ace g a caaaaaggct 
54181 teaagaagee teeggaaaac tccactgtac J^tgtgaga jaa^tL aacaccttcc 
54241 aataatgtcc ctgctagaaa atgaaatgea aacagactta ^ atactaac tc 
54301 tttcaacttc agaacctgtg aagttaattc catgtggctt «J« cgtgtgt gtg 
54361 ctctccctaa agtgtctgcc acatccccct «"ctgtac VJJ agaaagaga g 
54421 tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg ta tgtgtgaa agag gg actcaa 
54481 agagatggtc tctctgtggc etaggcegga J^gcatgatc atagctcac^ *J c 
54541 actcctgggc tcaagcaatc ctctcatctc agcctcctga gcag ggj t 
54601 actcagctaa tttttttgtg ttttgtaaag acgaggtctc ^ cctc tcaaag 
54661 cctgaactcc tgacttgaag =aaaccccct «"crt« <£g° tt *i gaetaaatge 
54721 tgctggggtt acaggtgtga gccaccgtgc cjggccacca at g actggcctgc 
54781 agaatgtagc atttgtccct =«tatattt atctgatttt ctgctcttgc 
54841 tcgaatgttt tgaatcctca "ttgtcatc ^gtattct agecaaagae 
54901 atcttccaaa agctaggtct gcagaccata "cagagttg act^g g ^ 
54961 tgtgtcctct tgcaggttaa cattagctca Jgaaccagaa J ctcaggtgag 
55021 aagacctcac cgataaggaa gggaagcggg ^S^aatga gag g a ac 
55081 gggagtcatt ggaaagactc aggtaccaca 0£"**£ lf c ^ tc ? ttaa gaa 
55141 agcccctccc tcctcaggac tcaacagcct ^ctccaagt ^gaacag caa 
55201 ttagacagat ctgagccaag ggtcacagat ^gggttat "JJ^J* gagctggact 
55261 ggggtggatc aagtatcaaa "tcaagctg «ttjttctg -aattgt 
55321 ctgggaagga aggcatggee tcctagatac tOT«gccg g 99 « gaC ctt gg tg 
55381 gctcccgtga gctcctgggg gtaJOT" ?^c"t at?tagctcc gtagggcetc 
55441 gtgaaaggag aagtcacaca tagcctggtc gacagccctt 
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55501 cccgctgcac tcttcacttg cactcagaag -tactgggc etm £££££ 
55561 ccctgaccca atcccaaatc ctggctggac ^ggtggctc Jtgcctgtaa 
55621 ttgggaggcc ggggagggag gattacttga ggccaggatt tcaagac^g 

55681 atagagaggc ggcatctcta caaa = aaa " caaaataqga ggactgcctg agctccggag 
55741 tgtgcctgta gtcctagcta ^ggggggc = aa 9^ggga gg g J 
55801 gttgagtctg caatgagcca tgatcgcacc a ^gcactct ag 99 g aaca tctgtg 
55861 agcctatgtc aaaaaacaac aaaaacaaaa ^"tgca tcaactcctg 
55921 gcagccggca tggggctagg gccaaagtga 339«JJg£ atcaagcggc ctatcaggaa 
55981 actactattt ccccatttgc ctactaggct ^cagatag SgtgagSc caggttaagc 
56041 gggcttggtc ccctaagcca <=tggc=cagc ^ggcaagga -tgtgag ctga 

152 SEES SSSeS ? a agga gScccggag agggacaggg aggggattgt 
5SS SSSS SSS2j = gg gg = taaaggggge gggggagaag 

ttlll Sag SSSS £5= ™ ~ ss;s 

56401 gtggcttctg caatcctttg "ttggaaga tgacagttca ttattttg 
56461 tcattcatca gcaaatactt accacactcc tcctaccacc gctgg g g ccactc 
56521 ggagggccaa ggaggcagat tgagctcagt a ^ctg gctcccc^ £gga 
56581 ttcagccttg agggaggcaa tgagtgaata a 9 a 9 a ^9 aa * gctctctgat 

56641 atcctgatag tgtctcttac tgactgtgta accttgtggg aaa g ^ aa J * aaggaaggc 
56701 cttcagcttt ctcatctgtg aatgacca g tagagctggt aaaga g 
56761 tcgcagcacg ccgcagggcc tggccttgtc taggg a a< j tc actgtg gaactgctgg 
56821 catctagcag gagcaggatt tgaaccctgg «gtcccctg agtcgctgtg g 9 
56881 ctatttgtct gtcttctgta aagcaaagag tggSggag" t?cggtgctc 

56941 aagaccacat gagctactat ^tagtattta gaattgcgct tgg gg g tctcctctaa 
57001 ggtaaatgtt agcctttatt a <=tgtaattt tcatcatcct «gggg cacattccaa 
57061 agagataacg tctaacctga tatcgtcttc ^tataagca 9^cc ggcca 
57121 gtcagggata gacggggtag aagcagggat tcacaggtgg acccctc g 9 
57181 agctggccct caacccagct -taggatgg "^cgcacg cctggcc gg 
57241 caacaactcc Bcttjjctcce -agctccac ^gttgtgc JT cccccaaccg 

57301 ctgaggtctg ccccattatc tcctcccgca a g ^ gggataaggc tggaccttcg 

573 61 agattataga gcctcaactg tctccaactg <^tgattca gggac gg « g 
57421 agcccatcag ccccacagtg ttgaggggag g^tggt ^cctgggag gg » 
57481 ggggaagttg gaccacggca gaggctgggg acacccccct ?ctggggaga ggccttcctg 
57541 tggtgttgcc tccagaactt gaggaaaaaa ^tgatcctcc "tgggg g ^ 
57601 ggttcactaa ggctcttttc tcccatctct Jtctttcctg tctacctcgc gg 

SSi Sac SSSS 2222 £ ss; g,™ 
525 =S= S=S= = « ?; =c : 
Sffi SSSS S3= === ~ 

58021 ggaaactcta tacccctgtg cctagtcaga ^agtgacg ^_ a f g ? gtC acagaaa 

58081 gcctcgaggt atgaggaaaa tccatcctgc "aagtgagg J""™. gag tttccag 

58141 ggggcagctt ctggggctga ^tccact S-tcctgtt Jtw g gfcggagct 

58201 ggcttcatct ccaagtccta aggctagagg c ^cagcag »» ac tgttcctc 

58261 gggctgggga ggtgggtggg tgccatgtgg acctjcccca gg ~ g ^ g ctgagttt gg 

58321 aagaggccaa gtggggagga ggttgggggg ^"gtggg ggcag gg g 

58381 gatgctgggg cccagggaga ctgggtaaga ^gggcagg acaccgtggg gg ???Lata 

58441 gtgggaccta ggagggaggg gaacaaagac cagggtgcct |Wag«OT 

58501 cctcttgaca acaaatgaat cataggcaaa ttctgtggaa atgatggcgt a g g 

58561 gtgttatttc aaggccccag tgtgttgttg ^aagaga ^ggaacggg J-wgjW 

58621 aggcctaatg gcgcctgtag gtgggggccc mW" ^^SScaff gtggccgacc 

58681 gatggcccct gcatctcatg tcaccttcag gg^gatgt 5 aaa «^ ga ^Sacltca 

58741 acagcccgcc aacccccacc ccaaagcaga jaggccctca ^acccgctg J 

58801 ctgtgatgct ctgttcctcc tgcagtcagc "^gtcctct gggggc g tccc 

58861 cctgccatgg cctgctcctc agcagtagta gaggagacta tggagctcca gg g 
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SS 92 l acaoatggga gggaa t «gc S? „o.c= tggccateac 

58981 ctatcaggag aatgctgagt tgatacccac agug « CTtja aaattgt cagggccctt 

59041 cagtctatta agttgccaga taaacgcatt tgtggcctct gaaggttgt 

59101 gctatagctg agacccaaaC ctcagcttct Wtcaaccct cacc g ataatcatta 

59161 ttaagactca "aaatgaga -aaaaccat atatacccat ^ ttaatacagt 

59221 cctatgacac atatttcctc ttcaccctcc ecu « toctotgttg catataaaca 

59281 tgcaatcatg gggtatgtac caatctctat tctcttgtga tgctgcg g 

59341 tcttcctaac agcttcatag ttttctatta agtggaaata Jagtatcata atttacc 

59401 acaattttcc aatcataagt gttcaaattg tctctaattt ^tattat agg g^gg 

59461 atgggggaca tcattaggca «Ueteege tcctcctccc -aatttt^ 

59521 ctagtttagg atacactggg ^gttatt ^gecaaagg J attac = gac agcacacaca 

59581 ttactatata ttgecaaact gatttcaaaa gaggttaege catcac g 9 

sr.; = ss.e ~ E ssss 

S21 SSES «S SSSS « U ? ~« 

60001 g!gg=Sgtg ecogt.gtcc cagctacccg m< W ^£1*" tgggeSc.g 
60061 egggagtegg aggttgeage £calca«> aaatgatttt aiagcattgc 

60121 agcaagactt catctcaaac aaaaacaaK aacaacaaaa » » gg ,ctocgat 

ss ssss ss ssss a ~ ?™° 
sss sss 2ssss ssss s S Ess ses. 
ssi its s= ~s = IHsb ssss 

60541 tttcctccaa atttgettet cctcccatat tccttaactc agctactcaa 

60601 gtttggagtc gcttttggaa gaggaaagag gaaggtggag ctgaag gg 

60661 aateggatte tatcaacctt ctgetem -^agcact ^jagggca WJ JJ^ 

60721 agttgtcagg gaagatgctg ctctatgcct caatttcctt geccg ay 

60781 ggatccaggt ctagagatag atgcttgaaa "caaaggga ^ggtcaccc £ 

60841 aattaaccct taacactggc ctcaccagct ttttccttca cacug g gtgctgtcca 

60901 ataagagact ggaagggatg aagaagaggt aaagctataa ^ctaaactt 9 9 

60961 tacagtagee agtggccaca tgtggctact -gcacttga -tgtggcca gcag^ 

61021 aaatgtgctg ttagtataaa atatacactg 9="tcaaac acttag g | 

61081 gtaaaagatt tcattagtaa "ttttattt tgattgeata ccu»t» * Mt 

61141 tactatatta ggttacataa atatactact aaaatgaatt tc J tttc tattgg 

61201 tttttgatgt ggctaataga aaataagtta "tatgtggc tcaca g caa 

61261 acagegctta tctagaccct cccagcaggt eaagtgtggg ^cagg gas a 

61321 gggcagtaca tgacagacac aggtgeagge "tactacag ggtgggcca g ^ 

61381 caaccagatg tctccagaca g-actgaag J-agattct cagtgg g fc 

61441 gcgaagcaaa gccaggcaac atttcctgga taattccttc g J ttat tctgga 

61501 tctctggact gaggcttagc tctcctgagc "gtccccgc ^ gttcattgga 

61561 aaaacactca cccaggacca cccagacctt Jggatcccct ^ccttgata g 

61621 agatttttct atcactccac ctgggccagg ^tggatct "ttccag g » 

61681 gtccttcctc ctgtctagag ccctccctcc cacgcactct ^cccagg « 

61741 caggctggga ggggatgaga satggaggtg tgetcuett ? acc£gaac ^Sagg 

61801 actacctggg tcacaggcac attttgagct ^atttctaa eg J catt ctcctt 

61861 aggggacgag gggtggcaga tatactccat tgggctgccc "ctccg 

61921 ttcctgtgcc ccggctgcgc catttgaggg =actgaagct MOBeeW ^ 

61981 ctgcccctcc ctctccttgc ctagatgact ccacctctcc ^ggtcctgg c ggg y 

62041 aajgccccag gcaagtgggg gaaggggagc cactcccact ttcccagaag ctgctgctgc 

62101 ctcttcctgt tttgctaaaa ctctggctct ^actcaagc aaagaggggg g 8 

62161 ctcctgcccc ccgccccaaa aggtcaacct tgcccccctg QtcetctW c » 

62221 cactacccac caccccccca ccccccgjcc -aggecctg ^taaggagc tgg^^ 

62281 ctccctcaaa tagcagctgt ggccattgcc ccagggauai- y 
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62341 cca g a tgtg c ■oftttcja g~gc caggcccttt etj-jtccc tggetc 
62401 ccc g ca g cct gg ccct gg tt cccctcaaet tacc ctg tataccc 

62461 tcaggaaggt tgeaeetatt "cccatttc tgagcctgg ^ cagc tca g t g 
62521 tagaaa gg tc a g ctt gg gcg ata gg cccta ^ggattc J agag acagga 
62581 ctcactttga gacctcaaat tatagaggaa ^cag|« ggs a agccca atgt 
62641 cactgtctct cttctattac tgattfW attggagctc J gcaaaaccct 
62701 gtgccaggca ctgtagttaa ^acttcatg tcccaa accaagactc ctcaagg tta 
62761 aatata g ca g gcacttcata ccctaatctg caga 99* tccag cccaa gcagctcgac 
62821 aataatatac gtaaggtcaa ^agtgggga agcaacaagc ^ tctgtccat tcttctgggt 
62881 accaaatcct tgctcttaac cacagtacaa J actctgtcac 

62941 acttttaaat gatctctttt "tctttctt tcgttttgag ctgg attcaa 
63001 ccgggctgga atgcagtagc accratctcag ^cactgc caccacgcct 
63061 gcaattctcc tgcctcagcc tccggagtag ^jagattac agg g gctggtcttg 
63121 ggctaatttt tgtgttttta ^agagacgg Sgtttgcca ^ « tttaC aggtg 
63181 aactcctgac ctcaggtaat ctgcccactt gtgcaggggg ccaggcatgg 

63241 tgagccacca electa ^gatctct taaa g caggtggatc aC ct g a gg tc 
63301 t gg ctcacac ctgtaatccc a g cacttt gg gagg « a taa aaataC aaaa 

63361 aggacttcaa gaccagcctg ^taacatgg tjaaaccctg gctgag gcag 
63421 aaattagcca ggtgtggtgg ^g^tg taatcc g tgca tcatt gcact 

63481 gagaatcgct tgaacccgga ag^agtagt tgcagtg g £ tcagtgcagg 
63541 cc a gctt ggg caacaagagc "aactct g t ^aaaaa ca ttgtctctgc 

63601 gaaccctgga g ccca gg act cagggcctgc ccaagggag * tctgttgagg 
63661 ctcctctgcc ttcccacccc tagccattta g accaag g g caa aggagagcag 

63721 cagagatttc tagaatcact 9"ct ggg tt tcctcag tt gtgt ctccca 

63781 gtga ggg ca g aactattgcc ccaacccaca ttgatcccag * tattcgagtc 
63841 gcttggaact ctggtgactc tgaatcctcc ctctcc g cc tgctcccca g 

63901 cctcatccaa ccgttttctc cactccaggt tctgttctca g ^ cctgagag tc 
63961 gaggtgatga attcctcact |tggcttttt tttttt^ 9 g& agaggagta t 

64021 tgacacggtg cctggcaaag agtagatgct caac g gcaccc tcgctcacct 

64081 aatggt g atc atcat ggg t g sagtttttca aggtc g » c ctgac tcaca 

64141 cccagcttag ccaccctcag ^cattgctc ^ttcctg gag tgtcttc 
64201 ggtgcataat ccaaactcac cctaaaagac ^"^J agtC agaggt atgtgcttcc 
64261 aggccaagac cttctcaggg gctctcctg jagattctgg g g^ aatatagccc 
64321 aaagaagaag cattgagatt tgtagtaaag tggg 9 ga agcct gccag 

64381 ctggggcaac tgga gg gttg t g ttggggca tacgg gg taatggtg agc tggctgc 
64441 tgggaggacc acagcatccc tgcaggggcc «gtggag J [ tatggcccag 
64501 agaaaggcat tttgcaactc ^ aa ^ g g ^ agg cat ctct ggg ct g gg ca g ccca g 
64561 tggctgcctc cctgaccata atctctgctg gca gg ttctctgcc tgccctggcc 
64621 gctgt gg aag gagcgctgac ^ggaaaccc ^MOT 9 atgtC ctccg tttcctcatc 
64681 ctgattaacc gtgtcatctc tggcaattta ^ccc cttaaccaca cct tagaatt 
64741 tgtaaaagga atggtttgga "agaccagg J^tccca fc tga t g gggtc 
64801 acctgtggtg ctgcaggttc ^MJtacta ^ccaa aagtggtttt tatttactta 

64861 gggg at ggg a ctcaggaatc "ttttteac ggag tgcagt ggtgcactac 

64921 tttatttttt gagtcagagt ct ^ctgt eg 9* cct cctgggt aactgagatt 
64981 aaccttgacc tcctgggttc aagcaattct cctgcctcag gagac ggggtttcc c 

65041 aceggcatgt gccaccacac ^tggctaatt ttege atccacctgc cttggcctcc 

65101 catgctggcc aggctggtct <=aaactcctg a ^ a ^ ttgataaagt 
65161 caaagtgctg ggattacagg "^gagecac tgcgcccag^ gc tttt g gga 
65221 gttaggttta ggggatccta ^actagat jatctta ga ggggttt tat 

65281 gcaaatattc tegtaaatgg ^ggjtaca Jcgtjagg ttatt attat tttgc 

65341 cagagagcag gtgatgggta gtttatttta ^acca tetgecatga 
65401 tgctggcatt attgttatag aaggatgtgg = a ^^ccca tc g g g agctgggaga 
65461 acaaggttct ggcctaagcg ^etcget tacctcaggg ^g ggggaccctg 
65521 ggagggtagg gagggaaggg ="tccctgg tgg^gggg ^ ctct ggggct 

65581 ctttccctct ctcctgggtg gagtttggct catcttagcc actcagtcct 

65641 gagagegtet ctccccaccc atattcctcc -cacttt^ cccaggcccc tccaatcctg 
65701 g ggg actgcc cccttctact ctcccutccc 



66 



WO 00/71703 



PCT/IB00/01252 



65761 ccaacctcat tcctgagcct ggctaatctj tttgoejece tctgcttcct tjcctjeee 
65821 ttgcacatgc cattctccct acctggaatg tcaccccctc " a 
65881 acatctctgg ^tctttcaa -cccagttt ££gacacc Jgccjg^^ gc ^ ttggaa 
65941 tgttctgtcc cgatgtgctc cggtcttccc ccccc 9=9 rataaataat ctaaagcagc 
66001 taatagaatc agaaaactgc tttagactca S-"**"" tSqaSg gccaagatca 
66061 cccctcattt gacagatgag aaaactgagg cccagggtgg "gcgacttg jc«w 
66121 cacagtgaga ttttttaaat agttggcttt gcaagaggct ttca-gtatt "atgcgc 
66m gttt?g? t ?c ctcaacgctc tgtgaccaat agaagggcag g gctttgtt ttgtttttg 
66241 tttttaatgt tcttatctcc acactcttgt ^gttgtgt ate gg g aaatc 

mil ssss esse ssss ssss 

66541 ctcctttcta gctctctcct gatgetcctg 9"gggg J£ t gactgtctgg 

66601 ccgttgccgt cttttcattc fggtacctt "ttgtettg ^tgagg * £ 

66661 cttcctgccc ctccccatcc tgtcccagtg ^tttctcctt gtgtcc g 

66721 ggcacataga cacatacatg tat. ttej ga actgeaggtg tctag^ 

66781 gggaaaccac atcacctttg ttgactctgt agaa a »» rcctC ccaac ctgagaccct 

66841 cttagttctc tccacctgcc ccagtcccca «gt«tcta cccteccaac ' 

SE SSSS 5=2 S SS Li SES 3S5SS 

ssi ss= =s ssss ssss : 
sa 2ss ssrs sag | ™ ~ 

SSSI STK : 23=35 

ss ssss ess iE i i ssss ssss 

67501 cctttccttc cttccttcct "ttttcctt "cttccttc C gtacttctt 
67561 ctcccttctt cctttttttc cttttcttcc "cctttctt =tttc taat ctccct 
67621 atatctctta tgtctggtcc catgaaaccc "tatttgga ^tggggacc 
67681 tactaatctg caagtcccaa accctgagaa "ggcatttg attccaga ^ 
67741 aatgeaagat ccaaactaac ccaatacaat ^gtgtccac ^ag ataagt g C ag 
67801 gccttgggga aggagcactt totggttggc "tgtgcgaa ^gtgtgagg a g g^ 
67861 getggeggag gaattgtggc tatggccccc acatctagaa f^^ c ScSStaat 
67921 agaaagtttg gataattttc tggggcttta aatcctggca ^Jtaggc 
67981 atttgttgaa tgaatgaatg g ftaacaag gattattgS aagaaLaat 

68041 ttaaccataa aggecatget ttactcatga 9 ca «^~« Ltaaataat aaacagtagc 
68101 gatctaatgt ttgtccaggg gatagcaagg actgctacgc agtaaatggt aaa g g 
68161 taactaagga aagaaggaga ggaaaaggag aagagaaggt "agt^ggee c 99 
68221 aagggaagca gattggggtg ccctcaggct "gtgctggc cgy-Q-ctct aggg gg^ 
68281 caggaageca aggcaegtet tttggggec. fltetcttetg ^aggtgttc JMJ^ 
68341 gctatgagag gcctggactc aagagctttt taaaaaaagg ^ fctggaggctt 

68401 agaagagaga gaggtagctt Beatttctct ^ctcatgt gg ctg ccatgag 

68461 tctaatttat cctggtaggg gacatgtgac "^aactg gct^ gg tt t CCC agat 
68521 gcggggtctg gtaagtaaat ctggcagggg W£>£ ^ggcagtga gtcctggfgt 
68581 geaggttgea catgetgtet "ttctctga =tatatgttg g gg g a cctcttaat t 
68641 gtagaaagee acatgttggg cactgtgtgg a «^caggc aggg aaata aatgt 
68701 cagatcactc aaaactcagt gatgagttta aaaagagaaa ^agactcac * 
68761 atgcacaatg cacatggtag aaatgagcat aaaagggect W^ttaet. cag g^ 
68821 tacagaaaag etaeggatat gtgtgtgttg WW"ggaa tcaattg gg « 
68881 gggagatagc aggcatgtcg ctgggggtct 3"gtaacca gg f? gggga I 
68941 tggacaccaa agaggcattt ggaaggagga tgatctggct tggaattgag gg || gg 
69001 gILtaccta aggtggaaca gcatgtgtct ^gagtca ^atgggtag ^«n> 
69061 aaagaatgta ctgtaggtgt ccagctggag aagggttctt ^aaagtc g 
69121 ccaattcaac aaataactca catcaagttt gaattctgtg caagacacta caag 
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69X81 acccatgacc aaggcagtag ctggactcag ggatatccac tcttgaatgc tcttggaagg 

as ssss ssss sssss ss E sssss 
ss ssss Si s s ssss ssss 

69481 gctgggagga catttctttt ggaggcagc* tya y « « „ aaataata a tagtaataa 

is; sssss ssss sssss 11 lis ssss 

6,6*1 gtgtggtgcc ^ttgt.gg .gg.cc t£ mcttttggg g |>| ggggct 

SS SSSS SSSS So. ,S «,g s= 

69841 cctgagggaa gggaatagaa tctatggttt gaagttcacc gcc g «» tgcctca 

as ssss ssss sssss ssss sss sssss 
ss ssss ssss ssss ssss ™ 
ss ssss: ssss ssss sssss r s« ..~ 

70261 tg.gotg.gt tt.tt.gct, .ggg.ggg=t 1™™%* £££SS SSSS 

ss sssss ssss ssss s s s^s Sg= 

70441 ,g.gg..g«g g.g.gg.ggg «gg..g"c ««.g.=« SSSSS tggLectt. 
SIS SSSSS SSSS SSSS SSSSS gSgSS g— t 

ss ssss ssss ssss sssss ssss s^ss 

70741 tgtgcccgcg tgtggctgcg tgcttgtggg ^gtacgggt ^ aacatgga tg 

70801 tccaccccga agccccagtg tgtgctgtgt aaacgatttL * ^„_;L_ atttccacroa 
SSl cgtgctcgS t.=gtt,tgt .tgcg.gggt "SSSS SSSSS 

70921 .ttgtgccg g.tegg.gcg .ctcgcggcg gctggggctc OT.g.=g=99 =| » 
700S1 gggScggcg ctgcctcccc orotgOT «££~« g SSSSS 

ss ssss ssss: s ss s sju. ~» 

SSI SSSS SSSS SSSSS SSSc g.ctg S 

ss; ssss ssss sssss s ss sss-. ,™ 

71401 tgcgcgcggc acccagcgtc gcccgcccag ^tcggcctc \ g £ cccccc 
71461 gctccggctc cggctcgggc tcccgccagc "cgcgggcc ggagctggtt 
71521 gaccgcgcct gtcccgcccg gctccgcggg ^ctggcag ^ccgggtc BJ^ 
71581 ccgggggccg gagggctcgg gcctcccgcg gggcgcccac atccgcccgc J»™ 

cta?aggccS aagggaggga gttggaggcc ccggccgccg 9tgtgcgggc cccacgtccc 
71701 atcacccctg ttcccgggga ggacgagccg agggaccggg J««J5S gcaaagggca 
71761 ggcccggcga gggggcggtg ctccggggcg g^ggtttgg a ^^agg gc 

SS SSSS SSSS SSSSS SSSS SStg jj-gjc- 

ss; ssss ssss ssss sssss fssss ssss 
ss; ssss ssss ssss ss ~ 

72181 gagtttctag gcctgtgggc caggagagag "^ctgggg agcca cggct 
72241 ccacccccat tgcttcccgc tgtggctgcc cgtttgggtc tgacctcccc g ™ 
72301 gctcctcact ccttctcccc gctggctgtc ttgcgcaccc aaaggcctcc ccc 9 
72361 ggacactggc tgtctcgctg ccaacgctcc ctgcccactc -ctaggcaa ^Ctgcctg 
72421 aggcccagct ctgcctgccg ctttctaggg tgagaatggg g<=atcggccc tcag gg 
72481 tgctgggagc tcaagatcaa cttctcagcc tgttccctgg acttgcatct Jjacctgtgg 
72541 gaco???c?c aggaccccta ttcagctata gggctggcag gagactgtga ctcaggtccc 



68 



WO 00/71703 



PCI7IB00/O1252 



72601 tgccctccaa tgagacgctt tggcggcccc ttccccctcc caggactcca tagg ?c 
?266 ggctgccgct acccatgggt tattaagtca ttttcttctt ctctgcagtc atttctgagg 
72721 gaaactaagg cacagagtag tcccagtgag tggtacccag cccagtgaac ctagactgga 
72781 accaggtctt ggacctattg ggactggtcc tctgccttta £cccctgat ^ccctcctt 
72841 gcccagcagg gccaggctca gaggcaagct cagagctgcc tcctgatgtt ^acccggaa 
?2901 ?cg?cctggt gcagtgttct ccagaggcct ctgtgtccct tattcggcgg g^^ctgt 
72 el Scaccggg JctLlagtg ggttttgggg cagggaagtt tgcatgtcta agctgttcac 
73021 tccactttga cactgaagtt cagtttcccc atcagtaaaa tggggagaaa attccaagca 
8 cacftctcag agcagagcag aagaggttga ctatggagag ? agaatgaag gKtgtgt 
T^di attatccacc ccctccagtt tgcttaggga taatggacct cagctttagt ccttggcggc 
ctcJtgccat ggaagctgga actttctcaa ttctgatata aaacccttga gcaagagaga 
] 2 StcStg ?gatgggg?a gggagtgggg accctctggt agctgtgggc -gcatgccc 
73321 aaggacttgg aagacagaag cctgtggaac cccatctcct ctttgccttc "tctcctgg 
?3381 cc??tcat?a agggctggta attttgaagt cggcaggggc ctgagagaag ^gagctaat 
73441 gcaaggccca gggtcacaca gccagggaat ggcaggcgga OTSOTCcaga accaggcctt 

"Si ™S 322S S5SS5S SSS «S SSSS 

« SSSSS £55= sss ss 

£ KSS £553 SSSZ SSSS = 

73861 aactgc??ct cccagctctg gggaggcagg aaggagagcc ttggtgagga ggcccaggcc 
1 aaStggag aaggaggctg tgagagcagt gagctggggg tgggcaacac agcaggaagc 
73961 ccggtcagco ggcgaccctg ccgggtattg tgtttccttg taatattttc 
?40. SggtaLc «c!=t g gag gccceaggcc ttagggctac ; ? 9»ggtg= « 

?s:i ssss sss sis sss ssss ssu* 

?S SUg 22«w, t=«o„ggg gg«gg f g. 

?SS SSK ESS SS5 S gag™«gg 

74401 tagcatgctg cctggggcaa ggggcagggg tgggggtggc agaggtggga mgatgtttt 
?2£ ca?cagcaga gcatagctcc tttggtcctg gacoagttcc -gaggcaaa ataaattcag 
74521 gacagcgtct gtttagtgtg ggtctgcatg agatgtgtgt ^gcacacac tgggcg g g 
•7A«;fli ataaatatct gtgtgtgtac ccctcccccc agaccctgtg tatgctgatg tggtggtccc 
?£! gggKSg Jgatctatgt ggtggttctg tgttgggtgt tttgggaata tgcj-cjta 
74701 aaagacagat gtgcatcatc tgtatggtgc acaccttttc jggttatggc 
74761 gtaaacatgt ccatatgtat ggacatgttt tttgggggta tatatctggg c w 
74821 tttttaatag aagtccagat gctggcttgt aaaacaccat ctcatttggg actcccaaat 
lllll gcagg??cc? ggaccatttg cttcagagtc acctggggaa tgtgttaaag ataaagatcc 
7^941 JgggSgggc gcggtgact? acgcctgtaa tcccagcact ttgggaggcc gaggcaggtg 
75001 allclcclL Ltcaggagt tcaagaccag cctggccaat gcggcgaaac cctgtctcta 
]IZ cS^aataC aLaaStag ccaggtgtgg cgtgcgcgcc tgtaatccca J^actcggg 
75121 aggctgaggc aggagaattg cttaaacccg ^ggcagag flttgcggtga g-aagatca 
75181 cgccattgca ctccagcctg ggtgacagca agactctgta aaaaaaaaaa a 
75241 tfctggctgg acgcggtggc tttgggaggc tgaaacaggc agatcacttg aaggcaggag 
wni M-rcraaacaa acctggctaa cagggcaaaa ccccatctct actaaaaaca caaau^ y 

" ^gSggcc tgJagtccca gctatttggg aggctgaggc agaagaa g 

7**91 rttaaaccca agaggtggag gttgcagtga gccgagattg cgccacctca ctc ^«^^ 

si ggcaSagag tcaaaattaa aaacattcag -c-caggc ccat ccaga 

75541 ttgactagtc agaatctgag gggtggggcc tgggaatcca gattttaaca SStgc« ag 
75 "1 gtgitccfgg ggcaaggctg tgtttgagga ccactgccct gggtcaacc cttcattttt 

757 6 2l agaggaagaa SSK tctalgacct gtccaggLt t3U»c 

"fl cctg?g?gtg tgtgtgcatg tgtgctcata actacacttt gtga gacg 

75841 ggacccgatt gggctgg.tgc taattggggc tgatctttcc Jctggggtcc J»c^t 

75901 attttctgac cttgttcttc ttgctacatt ctgctgcctc ctttttggag aaaccccgga 

7M61 ac^ttgagt gtcatcccta aaggtcaatg ttggcaacca gggaaccatg ttgctgagcc 
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7 6021 agtcactcag caattcatcc attcactgga 
7 6081 ctgggtacag atatgcagtg aacacacagg 
76141 ctcgtggaga agacaaacag aacaagtagg 
76201 tacacactgt gataagccct aagaaggaaa 
76261 ggtgggactt cctttgatag ggtggccagg 
76321 ccgtctccca cctccccagg ttggaagtga 
76381 aactccctgg atgcaggtgg aggccctggg 
76441 tgccagcctc tcacttggca tggaagatgg 
76501 ttggcagagg ggagagcaga agggggagct 
76561 gcttggggag cacccttttt cttccatggg 
76621 atgttgagaa ggaggcagca tctccccagg 
76681 cttcccttct ccgccatctc cccagttggg 
76741 tctagcctgc tgcctctgtg gccactttac 
76801 ggggtcaagg cctagagggg acctgggccc 
76861 ctggggttgg gaccagagag gacagggctc 
76921 cacacgggaa aaacctgagc ccagatggcc 
7 6981 ggcccttgga atctgctgcc caaactgggg 
77041 ctgattcaag acacgggctc tacatcagct 
77101 cagctctacg cttcacccct ctcaggaggt 
77161 gttccggctc taggccagca ggcctcagcc 
77221 ggtttttctg gggacccaga gcttcaggct 
77281 gattattgag tgtcaaagga gccctgactc 
77341 aggctgcctt ccaccctggg cctctctgga 
77401 ccttcccgcc caagctccac agcccccaca 
77461 ggaaggccct gggctaagct caccatcccc 
77521 ccatcttgcc tgcagggatt gtaaaccctg 
77581 gcctctcacc ctggggatcc gtaggggaac 
77641 gcaggaccca ttccaaggag cctagctctg 
77701 cattcccctc taccccaacc cccagaatgg 
77761 ggttcggaaa gagtctgggg tgggggaatt 
77821 cttgccccac aaacctgcac gtccgggacg 
77881 tatagaactg ctctcagaat gacaggctgg 
77941 gtgaaggggg gagccccagg caagggggag 
78001 ttcggttagc aaatgtggag gcggggagct 
78061 cccgcagcgc agggctgtgc ttcccctggg 
78121 aggaggtgct ggcgcagcac cccaccccca 
78181 ccccagattc cagcgctgaa ggaggtgtga 
78241 gagagtgagc caggggcatc gtgtgataat 
78301 gatctgggtt tgaatcttag tcgaaaggtg 
78361 tgagactcga tttcctagtt tcaagtgggg 
78421 gcactctaca gatgttaatt atcgccttag 
78481 ggagagcttc ctgtaaggac gcagagggag 
78541 tctcctgcaa gtgtgattat gggcacattt 
78601 tgtgaaaata attacagttt caactttatg 
78661 taaataaagt tagctctgtg cctggtatga 
78721 tattaatgtt attgttcata ttttttgaag 
78781 gaacagaaac tgggcctagc cccagttcac 
78841 attcctccac ccatcgcggc ctggaacagc 
78901 gacccctgct tctcttgttc actccctctc 
78961 gggaccccag ggccttgaag ccagctggcc 
79021 agggtctggg atggggctgc ccctgatggc 
79081 tggggtgaac tttattttag cccttccctt 
79141 ggcaggtcag tgatgtcagc agtgagtatt 
79201 ggcatttctt tcaggaaatg atcattattc 
79261 actttgtgcc cagctctgtg ttataggccc 
79321 taggttgtag ataacacgga acctcagagg 
79381 gaaaaccctg tggactaatg ctcacgggag 



tcctagctga 
cacaacatct 
caagtaaagg 
tgaactgggc 
ggaggactgc 
gccatcagag 
ctgaccaatg 
cagtctcctc 
gcacaaggcc 
gctgagtcca 
agctctcctg 
gaactactgt 
tttacttggc 
tggaagagag 
aagggaggat 
ctttggctgg 
gagactctga 
gggaggaaat 
taactttcac 
cctctcacct 
gcaggaaggt 
caggtccgct 
ggctgctcag 
gcaggatggg 
accctgtctc 
gtggtcagaa 
tccaatcccc 
gctcctgagg 
caggaggagc 
cggcgattgg 
tccgctgcgc 
tggcacccgg 
ctggagggtt 
ggaggcgggg 
tcccgggagt 
ccgggcgagg 
ctctcccttc 
agggaagaaa 
tgggatcttg 
cttttctctg 
accctactgt 
gaatgggatg 
tgctctgtgc 
gagttgctat 
agtcagggct 
gtcagggata 
agaaaaaacc 
cagagagctg 
ccagcctctc 
ctggagaggg 
cctgatgtgg 
gttgctctta 
cccagcacag 
agccagaagg 
ttggcgagac 
atatatggtc 
cccgaggtca 



gccttgcaat 
gacctcaggg 
aatgagtatg 
atggcaataa 
ctaagaaggt 
cctctggagc 
gctaagggtt 
cccttaagca 
aagatcaaag 
gggccctgtg 
tttcaccttc 
gccaagtccc 
tcaggaatca 
gacagaacca 
ggaggctggg 
gctctccaga 
gaccagaggg 
gcccctgtct 
atcagcaact 
ccaacctctt 
gttgcctggc 
tttccccctg 
tgctcttccc 
gaggggactt 
cgcaccactt 
gctttgggcc 
ttcagttcag 
tgaccccagc 
agggcagtct 
gctgtaaccg 
cctcccaggc 
ctggggcggg 
aaaaatagca 
cgggcggcgg 
gagtcacggc 
ggctgagcgc 
caggcagccg 
tgtgccattc 
agtaaggatg 
tgccccactt 
atatatggca 
gccttggctg 
ctccacttct 
gaagattaaa 
cactgaatat 
gggaatgttg 
aggccaaatc 
tagccagaag 
ccagtgaggc 
gctgctgtgc 
agtaccttgc 
tgaagaacag 
cggctctgga 
cattcattaa 
tcaggagggg 
caagaagacc 
cactttgact 



gttctaggca 
aacttccact 
tgtgactagt 
agaataacaa 
gacattgatg 
cgtgcttgtg 
ggagctgaat 
gccccaaagg 
ccactccctt 
gccatactga 
ctcccacctc 
ttccctctgg 
ccaaagagag 
gaaaggaagg 
acaggagagg 
gtctctcctg 
ccagatgggg 
ggtccacctg 
tgggtgtcag 
ctcccaggaa 
ccttgcctta 
cacactgcca 
gactcccagg 
ctcctcgtca 
cctttttcct 
tatagggtca 
cttcctccct 
ccagaagtcc 
gggagtgaca 
tcttgttttg 
gcgttcaggt 
gggtggggag 
gcagccttgt 
acgatgtttg 
ggagacgctg 
aggcctcgcc 
gggccgcctt 
tgacgccaga 
ctgatggctc 
agtgcttaaa 
aagcctggca 
agtctcggtt 
tcatctgtaa 
ggagataatg 
tcatcatcat 
cagacacgaa 
cctgttccag 
tcatagggtg 
agggcgagga 
cagcttgggg 
cagcatctgc 
aggaggggtg 
agaggcatga 
gtaagtcctg 
cagaggacgc 
cgggggcggt 
ttgctaccat 
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- tatatactac gtaattatta cagaggcagt ccatgtgcat 

79441 gggctgtgtc tatgtacgta tatatgctgc 9 ataaaaaaca tcacagacgc 

79501 tgtggatact cagacaggac agaccagcaa ^aaaa tgttgtaatt 
79561 atcagtcaga gatcactgca cfctttcca "tccgtatg J tccaccttcc 
79621 tttatgaaaa tgagattact ctgcatatac tgttttttca g *J ccttacagct 
79681 attacagtaa attttcatct taacggaatt ««gttgg 9 ctgaaggcag 
79741 ggtttgtcca aatcagtacc caggaccatg ?£LJcLb tctcaagggc 

79801 tgtaagcacc ctagctggat ttgtgatctg acccactaga cttctgctgt 

79861 agcctggctg caaaagggaa tcaggtcacg ^gagaatct gcccacc g 
79921 c?tccaaagt aataggcaaa ag^ggga ttctagggca -actggg JW fc 
79981 gggtatttac tgtcattaat g"aatgtgg ^ccctgtg g g j« gagtgcagac 
80041 gtggctattc acatccgaga tgcctcagtt ^"tgcct ^ ctgatagccg 
80101 cagggtctcc attgtggctt ctgccttcct ctgccccaga tccaggg g fc t 
80161 tgcggctgtg ttcctagtcc «agaaagtg ^gaagg tagg g agacagagat 
80221 tgtgggtgct tccagcgctt ccacctgccc aaggcctgcc cgtg g g g ^twcctcc 
80281 agagatagag agagagagag agagagagag ^gagagag at gcaacccg 
80341 caagagaatt tacccccgag tacccactct ^gggtgact g ^ cctctgtggc 
80401 cattttgtag agggcttgac agtttccaga ^gctcacgc aggaaacact 
80461 agccctggga ggtttgcttg "tagttata "«gccgg ^ 9 aggaa gggaa 
80521 gtaaagtgtt taaatggtac actttaaaat c tttgtgggaa 

80581 atagaagatg aaaaaggaat tgaggatggc aggggtgg 9 atccc cttgtcC cct 

80641 caggctggca "gggagcat a-ctagggc ctcactg g ^ c acgccagtgt 
80701 tggtggtctc acctcagcca ^actaggag g gg g g ^ gtgtgacctc 

80761 accgatgcta agcttaggtt ctggagtccc g 3 tgcaaaatga gaataataac 

80821 agcaagtttc tgaacctctc "agccttag tttecteatt ^ gaggccaggg 
80881 agtatatagg ccgggcgcag c S9"cacgc cz ^ gccaacatag tgaaacaccg 

80941 tgggtggatt cagtgagttc a^agtttga gaccagcctg * tcC cagctac 
81001 tctctaccaa aatacaaaaa "agctgggc ^ggtgg g agtcagctga 
81061 ttgggaggct gaggcaggag aatcacttga atccggg gg » aaaacaaaac 
81121 gattgtgcca ctgcactcca ^ctgggtga cagagtgaa 9 acttgcaata 

81181 aaaacaaaca aacaaaaaaa cagtatctgc "tacag g caggC ctgta atcccagtac 
81241 gtacaattaa aatgtttagt gOflOT«tgg tfltjgtgg^ cagg g taatcaa 
81301 tttgggaggc agaggtgggc OTfcaettg ja^ogg^ "aggcatgt tggcgcacgc 
81361 cagggtgaaa ccccgtctct actaaatata ^aaaattag ccagg g ggaggcaga 
81421 ctgtaatccc agctacttag ^ggctgagg "ggagaatc gtgggact cc 
81481 ggttgaagtg agccaagatc ^gccactgt actccagcc «W» ctccccccgc 
81541 atctcaaaat aaataaataa ataaaaatcg c "agtggg aacacatgat tgttgatcat 
81601 caaaaatgcc taggataata gccagcacac jgtaagcatt aacacatgat J 
81661 tattaatatt attaattaat taaaataata taactattgt tgat g gaagagt 
81721 ttccctggca gtcttgggaa tgggctgcgt mccttgtgg gtggcac gg 
81781 gaggaaggca catctcgctc ncetgoge M-MC aga g^ ggggtgacaa 
81841 gagtagggta cacagagggg cagggtctgc atgaggaggg » ctagaggcag 
81901 ggagagcaag ggaatgagtg tgacacctca jaggggagaa ggag g aagactggct 
81961 cctggggcgg tgactgtgct ^ctgttggg Bje g ^ aaaggcgaag 

82021 cacactggct gctaaaggag ^actggtct aagtggggca g ggy tcaaat 
82081 gggagagatg aaggcagaaa ctggecgact tatccccatg tta g J atcatggfcga 
82141 cttgcctgct caggatgttt tgcttatgat aggaaagatg g g g tgtggaactt 
82201 acttcctatc tcagggactg gagatactgg agcagaggag cgagg y gggagccc 
82261 atgtctttga gggctttttg gaactgagaa atcttagggt agtgtggact *m*^ 
82321 actggctcag gaattcccta agtgggcaga ^agtgcagg J gcaggaagta 
82381 gaaggccatg ggtaatagga agtagatgca gs«^ccag ccgagaggtc 
82441 gctatgccct ccccttcaca atggacttgc agggaaggct JjgW^ ca gcaagggt 
82501 ccgggagttg gacagggctg ggaggacccc tgtttttctc ggccC agctc 
82561 ctccagagag tgcc-gaccc agaaac^gac agccatacgc -ct^g f ggagctggg 
82621 cccggcctca ggttctgcca ggtcttcacc c ^^9 a ^ gaagctcaag 
82681 gatctggggt gggggacaaa gaaccaggga ^tgctttc « ? agaag tgga 

82741 ccgctgctgc catggttaca tctgcttcct g«tgattca tctca g a 
82801 ggtggggtgg gggggcgaca ctggctccca gotcaggcca ctgctgcgcg ggg 
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82861 caacagccgc atgtgggatt cccagaaaga gactccaaac cggacatcct gcggctgcaa 
82921 aatacccagg tgtcaagagc aaaaa age gectcaggg cccc^ ^ 
82981 eggagaaaga ggcatgetea ccgtuy<- t-rntctaaat aggcagacat 

83041 ggagcttctc tgtcctcttg cctcggactg Jtggaggcct ^tctgggt OSJT 
83101 cccggctggc tcacctggca gctgagcctc tgccctgatg ggcag gg & g 
83161 atacagagaa atggtgcagc ttgctttggg J^aatga jagg agctgagggt 
83221 ggagcttcta gagaagggat atggcagggc ^^gagagca gggg g gy cattg 
83281 cctctaagac cccaacccat tgccagcccc ^ttccag cacac g cttcatgggc 
83341 cttggtttct acaaagtcaa <=agttgctcc JJ^gattct ^ 9 gcCggc 
83401 acccaaagat gacatagctt ^gccctctc acctgcgcag ggc gggg t 
83461 aegggtctet gtggggctgt gtgatttttt "ttccatct ttctg g gtg 
83521 cctgcatgtg tectttgetg gctggcctgt 9^™g a ««* agtC ccagct 
83581 gagtgtattg gttgagagcg tggattctga ageccaattg ^gggctc * 
83641 caacctctgc cacttgtctg tgacctcaga caagttatct uJJM a ? gtggacta 
83701 tactcattta tctaatgggg ataaaacagt aaatacctca tagg g tgttcgct 
83761 gataagttag caaatgtagg gtacttagaa ^tcctgg cacata ^ 
83821 tacaaaagtt caggtggaag agaaagggaa jagagcatag ttflWBJJ ct ?tgggaag 
83881 gagatagggc agggggctgg gcacggtggc tcacgcctgc ~ acatggcaaa 
83941 ccgaggcagg caaatcacct gaggacaggg gtcgagacc agectgge 
84001 acaccgtctc tactaaaaat acaaaaatta J^SES caggaggcag agtttgcagt 
84061 cagctacttg ggaggctgag ggaggagaat «^tgaatc cagg gg g catctcaaaa 
84121 tagctgagat tgtgccactg "ctccagcc ^tgacag aaa tggtctg 
84181 aaaaaaaaga gagagagaga ^t^ggc ggaa ggaggc 
84241 tggtagagga gggaggagag "gggagcag acactgaa Lgggagcac ccaccatgtg 
84301 tgcagacaag tacaggaggc aaactaatac tcgctaccac aaggg g fct 
84361 ctgggtgcat cacagacagc attgetaate tcaggtga a ggctggagt 
84421 tttgtttgtt tttgtttttg tttttgagac ^tettge g g^ ttcttgtg 
84481 gcagtggtgc aatctcagct cactgcagcc tccgcctcct gggtt g & * Mtg 
84541 cctcagcctc ccaagtagct g^ctacatg ^ccccgcca g ^ ctcctgacct 
84601 tatttttgtt agagatggga "tcaccatg tcggccaagc gg | attataggcg 
84661 caagtaatct gcccgccttg aacttcccca aag ggg gcagc 

84721 tgagccacct cgcccagcct gaagtaggta "cttatccc 9 gteggggett 
84781 ttaagcaggt taaattgtgt ttctggcttg ="tgccagt ^gaggg J tccc 
84841 aaacccaggc ccatctgacc g-aagecaa tgtcctgtgt ^tttag tctcagctcc 
84901 tcacagtttg tggcctgcca gacttcatgt M^B** gecaatcaat gagcagtata 
84961 ctgctgggtt ctggataaat ctgagcaaga ag«ttcagt ^ agggaag ttc 
85021 gagaatttct ggaagggaga cacaagaagc tgttagaaag gg ctgaat tttt 
85081 tagggagtct gggatgaatg agaaacttat ^ctaacaact "tggg tcta 
85141 ttlagtatct gcaagtattg tacttgttca -tatgttta aggctgeagg 
85201 aactccttga aagtgagaac caggtttcac tcatatttcc tcccctgtac 
85261 agtgacttcc cagggaagta gtacctgeat "ggggttga ^ttggg 
85321 tggLtggcc tggcctggct ggaccactgg ctggctgggt aagcctggaa 
85381 tttctctttg ctcctctgtc aaatgagagt g"ggtctga ^gatc cacag 
85441 gaggagcaga tcctctgtgc tcagccccca ^ctgtgtca gggaggc g * tt 
85501 tgttctttct cctgtttatt tgttcttgga tcttcctgaa ^c-t ggag 
85561 catcttctct gccagcccca tggagactca agctttcccc g * acta tggcct 
85621 aaccagagac agcaacctcg ggtgtgaagg g^cagctc tgaaccc gg ct 
85681 tctgccactg cctgctttcc tettgetget gggg«^ aa ^ aaagact ? t gaagatga 
85741 tttccgctaa tcaagagtcc agggaggtgg gaacagcctc jacaaagact J^J 
85801 gcggggagga tegcttgage ccaggagccc agectgggea acagggg g cata 
85861 tacaaaaaaa aaaacaacaa aacaaaacaa aaaaaattta f c ^ g a g ga ggtcaa 
85921 ctgtagtccc agctactctg gaggctgagg -ggagaatt fl^JS^ aSagaccgt 
85981 cgctgcagtg agccatgttc acatcactgc actccagcct ^ ggggcgt tc t 
86041 acctcaaaaa aaaaaaaaaa "aagaaaag acacegg gg tcctgggaga 
86101 aggtggcagt gctcctgggg aagccttttg tcccactga g J aggcaaag tc 
86161 gcaggtggtc ggcaaggctc aggttttcat «a = " J caataa ggta ggagcagtag 
86221 atacctgetg gggagggagg accaagactg gggectgagg caataagg 
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86781 aaaaatcagt ttgttccagg tgcttagaat tgtgtttgtg tttactctgg aggttgctga 
lllll SS gcacctatJg gaacaggggc tccataggtt tctgggtaaa atcagjtfltt 
86401 SggtSaag aaggtgactt ggtaggccca catgccccag ^aagtaa actgttctta 
86461 agtctgactg cagttgcctc caaagaagat agaaaagggg agtagccagg attccaaaaa 
86521 aaagagctc? ccaacctggc aaagagccct gtgctagaca gtattcctgg taccttgggt 
lllll ccaKKt ctctttt??t tttttttttc aggctgaccc caaattagta gtaacagccc 
lllll tcggagagag gcagtgatgg gaaaagaggt cccacactca agccagaac, 
ftfi?m atattcatac tctggcttca gttcagctac tgacggggtg ccagtagata cctttccccc 
Saggaca caaagagagc ?gttcctggg tcttaatctc tgtcgctctg cgc c c g 
86821 aacttgatgg ccctcagcac ggggccaggg agcgggggaa aagcagaact "ttccagga 
86881 attactattg gaagcagccc cgttgccaac acgcatgcac acatgcacac agcttttctg 
lllll gacagaccS ata?ta?gga ttatcaccac aaaacatccc tttggggcct ? £agcccac 
87001 accacaaaat tcagggtcat taatttttct cctatccaga gagtgcatgg tgtccggaat 
8706? caggggagca aggcacagag aacctggctc tgctcccaag catgaatgct 

Villi SaaSgc c«?gggtag ggactgggga ggtgggacag aattcccagg aggcagggga 
Villi c?cagcctga cacag?ctc? gggagtgcac cctggagccc agtccagaaa cctctgggag 
Villi aaccaggtcc tgcagaagaa agaagaggta ctaagaaggc ctgggattgg gggttaccat 
873ol aSSgga ggggagt?tg cctctgaggc ccaccacctt gagaaatatg catgctgtgt 
8736^ ctcaSSg Stcaggag agagtcattg tatttgattt gtcagctact aacagagcct 
lllll acca?gtg?? cJgcgaggtg t?tggtgcag atgggcatgg cttccacagg gcaccacaga 
SSI gatca?gatg aa?gaaglgt caaggtggta gacacagagc gagtgctgtg gaaaaggaag 
Villi aaaagagagg tcagggagag cctcccaagg agatggactt gggctggacc tcagaggatg 
Veil aaSagaa??? aaa?agg!ag agcagcattt tcggaccgaa ctttgttacc caaagcatgg 
87661 Stgg«tga ggggcagtcg g?gggagtct ccctgtgccc aggctgcccc ctcccccagc 
8772? aacacctg?c ?gcaggaagt tctcatttct cggctctgaa gaggaactgt ggctgcctct 
Villi aaaacacaga cfcaaaggag caccccggca gtttctcaaa aaatatccct tctgccccaa 
Vlll g?Sggccag cagagcglt? ctgtgtccac ccagtacccc gtccaggcag cctctgggtc 
Viol Jcctggcct? ctgtLcctt gaccctgaac tggacagcaa gagggaaagg tfltctgtcct 
87961 ggacaggtgg cctcaggact catctctgtc ttctccaacc c<=agctggcc tccatgtccc 
88021 Sgggggct? tctgctgctg accagcttgg gccctactat aggttttctt ^^gggctta 
88081 aaaScctgag agaggtagcc atttccaaaa gaaaagattt ctatctcaga ttatctggga 
mil aagaggc?ga gLggtcLt tctctgagga aacaggcagc aggacatagg *tggggcagt 
88201 aaaaaaaaaa gggtctgcac tatggggtcc ttgggctgtg cactcctgac cttatcactt 
lllll llllft'Tc aILga?ctg acttgacctc cgggccatga cccagtccct c===cact=t 
88321 aaaaacctct gtgtcccctc ctgctccttt cactcccacc tgggaggctc tgagcaggcc 
lllll agggtccc^c ?c?ccaggc= tgctcctccc "tctectcc tjtecceecj gccatc : ccc 
«8A41 eanccaooct ctcccacctc tggccccacc tcacctcttg gccttcttct tcccctcggg 
8850 cgatggglgc ctggtttggc tgLcaggga agattgtatc tgaccacagg m-W* 
88561 aaaaacactg ctgggtgagc tgaggcctcc ttaggttctt gctgtagtct gagttcaagt 
lllll ?a???agaa? gag?ga?t?g aggaagaggg agctgggagc ccttttcacc agcaggggga 
68 "ggaggagt ?gL?ggggt ggggtcttct cgttttgatt agcttctggt ?? aggtccca 
88741 aactttggcg tgctcaagct tggagtggca gggagcaggc ctggcttgac cttctttccc 
lllil ??ctaclcc? tctectcacc cctccctgca gctctttcac tccgtctctc "tctacaga 
8886? taaaaccclg gtgagcccgg gtgcccacta ctgcagcccc actggcgcag gtaagagtca 
lllll aaScggggg ag?clatgg? agggagtgga agatgagggg tggaaaggct gtaagaacgc 
88981 alaaaactqa ggggttagag aagcagggtc gctggctgat ctgccagaga gccaggaggt 
lllll ££££ gggaggggcg aggagccggg gtaagagagg cagctctgga tgc ggctgg 
89101 acacagtgct aggaaacaca acaggaaaag gaaacacagg atgcccgtct tgtccttgcc 
lllll gggagSgtg aaLaggaag gaaagtaaga agctaatatt tatactgaga «cctacccc 
89221 atatcaaaca ccaggcaagg tgtgttcttg tgtgtggact cggtcctcac accggctctg 
89281 caaggtgggc atggLgccc ttgcaggact gctctgctgg aggggaagtg ttctctcact 
lllll g^ScgSt cc??cc?ctg ctggcccgag cctcctctgc tgctaggctg -ctggggaa 
89401 ggac?ggact tcctgctgct gctttggttt aggacatgcc catggggcca gf^ggact 
89461 agacgcggL tgcc^ttLt ttagtgtagc cagtatcaac caagggccta ctgagtgcaa 
89521 Statacagc ctgatgccta ataattccat atagcaggga gaaatggaac ccaggtatcc 
lllll StgcKc ag?cc?ggct gttgaaaagc taacaggcag gttagggagg aagcacacac 
Hell aaatSaag SaaaaaLa Lgaatgcaa taatgtgacc agtgcccaat gagaggacac 
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:ss ssss ssss ssss ssss sses s g 

2S3S 2SE ~ ?<~ 
isSSS 5=32 S55S5 SS jg=S 

looei ?aaaa?gtag ggatgaggac agcacaggca gggggacatt gtgagcaaaa g9"agagaa 
90m cagaagaga? gJggatJlgt gacaggtgga agctgatggc caaggtggag S^tcatgtt 
Hill caSIga ccaagttgag agaagccaag ttaggaccag attgtggagc ctcacaaatg 
IcnA rtLacacc tcgaaaagta tttccagggc tccaggcaga gcccatcctg tattcccttc 
ISISi tgctg?ggag gcagtggcca tgcagagtgt gaggggaagg gcccctgctg mmtetgct 
lllll cacagtccg? atgtggctga agccactggt cttgggtcca ggtcgctggc ^tggttccc 
Hill cc-gcccct ct!i-t caggggagtc accccgggaa gccaggacac agaacatgga 
90481 aggactgaaa cctttcctgg ggcaggagtg ttttggtatt cgaaacccag " 

allgagaatc cggatttctt gggaggcaat gtgaacaagg Sgggggcat caaagccata 
90601 cattttctac tgcgggcggc atctgggtgc acagccatca =tgtccctcc aggcc g 
90661 atattcgggg gacatggogg gcacctcctt gctgggctcc tgtettgtgt ccatgtcaca 
90721 gtcagggaat gttagagtga atgcccttta atgacagcct -tgcaaacc -tctttgct 
90781 tagtgagaaa gccccttgag gggaggtgaa ttcctgaaag cc OTjinra« 
90841 ctgcct?ggt aggaccagaa cccatgctag ctctgcccct agcagggtga ="tggacag 
0901 ggcccttcac ctccgagcct cggtttcctt atttaggata acaagatagt aatgactacc 
90961 Sccggggcc agtggcttga tgtagctgct catgcacaag tgctgtagat gtaaagattg 
91021 tggttaggag tggccagctt gggcctggag gctatgattt ctgactcctg S^cgst 
Villi ttaccaciag cctttccagc cctcctcagc cccaatccct gaggacagtc tgtggctgcc 
114 ccactgggag atgcccagcg ttggaattgc tgaaggaggc ^ W^J 
91201 acttg?gtgc cctcccatgg ggccggoctg ctcctacccc acccacttcc ^tctccag 
Q15S1 aataaacccg ctgcaacagc tccgtctccc agtgtctcag cctctctggc tgctcagccc 

SccSgtc? agctggctat gctggcatgg accctagtct ggtggccagt tataaatagc 
Villi ^rZtllllcc acaaccttgg cagggtgctc ctagtgtggg tgcagaggac acttgagaag 

iTcllc St ctgaccatgc caggcccaga -ctjccagj ™^f£» 

91501 gagcaggccc aaggacacat gggccctatg agctgaggaa cctgccctgg g«cagggtt 
91561 ctgcajgccc aacgtggccg gtcagggctg gctgtaggct tgaggcatca ="tatctca 
91621 tglctjggga tagagcatgg ^tggcg -ccagaggg -^tgaggc ttggmetgg 

5?S SSSS SSSS SSSS ™ga ™- 

91801 cclagaatgt cctaccatag gatctgcagc ccatcggaga tcactgtagc ^cagcccc 
91861 cggcccaggg aggagcatgt ttagtggagg agcactgtgg jggagtcgga ^actccg 

SS =SS SEK2 52SS 35K2S gag^L 

ESS c^atgaga gtgttttgcc attgtcaagt jgcctgjjg 

SS S522 ag^caS ££5S cgcagcccat ggacctgcgg 

be = = ssss sss s 

™ == S= =S5= Sfsi S 

92461 ggctgccggc cctgcccaca gctctccatg gacacgccga tgcccgagtt ^ggtggga 
92521 ?cccaggaac aagagctgcg goagcttctc cacaaggaca agagcaagcg aagtaaggag 
lllll gtgg«accc cagcccagcc cagccccacc agccaggtgc ctgcggctgc ctgtgtggct 
92641 tgtgaggggt gaggtgggag ggccgcagcc agetgggect gagecgagge "tccctctg 
92701 cftgcctggg ctctgcctgt gaatgtgtgg gggatgtggg ggtggggggt ^ctgga 
92761 ggc?cta?gg aggggtaggg cctcgggctt ggctcttgcc tagggagtcc ctgggacgcc 

2821 ?cctactgag gatggggaca gggcagtggc caggtagtgc «cgaggccg ^gtccacc 
q^aai cacctccaac cccctcctga ctctgcccct acaggtgctg tagecagcag c 9^99<- a 

52 cagalgcSg eggaggtgat tctgaaaaaa cagcaggegg ccctagaaag aa ag at 
93001 cccaacagcc ccggcattcc ctacaggtaa caccctcctc acctgccctc «s 
93061 atgcaccctc cacccccgcc cccgtgttag ccatgagcac acacacttgc ctccttcctc 
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.„„ ..,.,,».. . =:: s ~f ™ ™SS SS5S S«™ 
K ™= = ~ ;— s S555S =55= 

= 3S Si s~ =E ~= ~= 
IS 52 SIS ass s= 55i £5 
E Sis =5 SS =| ~= ES 

93841 ggctgggcca ggagatcatc ggtaggctag Qatcttcttt =tagttctgc ^tct 
93901 cttgaccgat agagatgact gggactgagg ^"aaaggg t^aaaaaag aaggg gg g 
93961 ggggcctgag tgacgctggt S'tccctgca gctctgagc ccaacctgaa 
Zll SSSS 55SSS ™?g agggccgg? t aagccagtgc 

525 ggt?gc=a t c ScSJctg gctjtcttj tc™ tcaggcccca cctagacagg 
94201 ggtcccctcc ttaggactgc catgcgtggt jgcatggggg J catctcccag 
94261 gcgggggagt tggggctgaa acccagtccc tgctctgtta 9^aagg g 

^ 2 si 25SK ™ra g:™ SSSS SSSSc £tatLtc 
5SS SSSSt gg ag ? a ggcaggtcaa = gg ttjggt gagaccagcc 

!SS 3E2S S= -is SK= =535 2= 
SSI 3ESE 3=2= =S2 S=S=S U s ™- 

94741 ggggtgctcc cgggtctcct gcaccaggcg jcctggctgt jccctcctgc ccaccctggc 

£3== SSSS ==== ~ — 

--i SSS SSS SSSK SSK =£££ ™* 

5o!l ccSggg? gt??tgggga aggtgcgccg gggtagaggt ctgggaccgg tgaccctcgc 
95101 cctgctccct atggcaggcg ctcttgggcc agcggctgcg ^tgcaggag jcttctgtgg 
'il61 ccc?gttcgc cttgccgaca gtgtccttgc tgcccgcaat cactctgggg ctgcccgccc 
95221 ctgccagggt gagtggctgg ggtgcccacc cccactccaa J^cccag tccc 
tcccttttct tgctgcctca ccccatcatc ttcattgtcc cccgct-gyaa 

i ssss SSSSS2 =3= =i iEH I 

sss ssss ssss sssssss gl ™ ss 

95581 atccctacac cctgctaaga gccaagcttg ggatggaccc accciLu ^^^^^r 
»"l ?===cc?gtc ctg^gcattg ccctgctgca ccctggcccc ccaccctata -ctcgcttc 
95701 cttccattgc tccctgtggt tccctcctta ttccaccccc cgattctttc cagtgcccgg 
95761 gcttgggccc ttgcccttcc actttgccca ^ccttaatg accaccgagc gg ^ 
95821 gtcaggcctc cactggccac tgagccggac tcgctcagag cccc ^"« ^tcacatcca 
95881 2gct??ccca ccgccgggcc ccatgcagcc ccgcctggag cagctcaaaa ^cacgtcca 

:SSi SSSS S55K =ES g ™ 
SSS SSSSE SSK *™< j ™ 

sSssss c ™s ssss sssss ssssss SSSS 

«« 2J«"S «""«»° a ? c=t ? a ?3 c ca^cccc gctcctctcc 

96361 agcaaeaccc tcaagtacg, eagtccccac «s"==cctca £££££ acaggcagec 

!SS! SSSS2 SSSS 1?= sssss ssss *SJ- 

75 



WO 00/71703 



PCT/IB00/01252 



«M1 caccacac. tgcac.etca electa "o.cacaca »»=a.c« 

S3SS3 £552 SSES -~ 9 S= 

96661 ccccgcccug m-auy t- ac tctcactgtg ggaatcaaga cccagtgcat 

96721 agccaggctc cagcgtgtcc agcagaatgc tctcaccg g ^ atttaccatc 

96781 tagcttgccg gagctgttgg ^tacaggct Jgcgcctta Jjcagcagg tccttctggg 

96841 tcacagttct ggaggctgga agtcaaaatc S^gttgg egg 9 as gatggtca 

:ss SSSS SSK sees ssss - ™. 
ssi =s ssss := sees — 
R5S =5= ssss sgs 5 S £= s=ss 

97261 agcacaagat ccagcgcccc tcccctggtt «t*£tttg Sgggggctgc aggggacagg 

97321 gctggtggaa tgggtggtca gtctggggtg caaacccgcc a 9999y a * 

97381 gggStagag agtcaaaggc cagagcccca ctggacagca «tct«ggtt tatcctggaa 

97441 tctctctagg aaaggggect gcttggcagt tcccaagacc tcagg g J 

97501 caggaccctg aaacactgga gaccaaggcc ccatctttcc "^aggegee g »»» 

97561 cagLgcgac tggctgggcg gctcccccgg Hc-oem ^cactgt octgetttet 

97621 ctggcccagg gtgggcaccg gcctctgtcc egggctcagt cttccccagc ^cacj^ 

SS SSSS =2= 3SS5 s i E 3 Ss 

- =ss « IE i 2=3= =ss 

98041 ccttttaaaa aatgatattt attacegctg c a a aaaaa atcac caaccagtat 
98101 ttagacattt tgaagagtac agaaaaacct aagaagaaaa 9aaaaacc octttgttet 
98161 cccaccaccc agaagtaaac cctctgaaat tetgetgtat "cagtccag ^tttgtt 
98221 ggccatatgt acatgtacag atgccatgaa cac.atgaaot -^tttgta tcctg 

:ss sss ss =ss= g Ss = 

KS S£=S SS£ | S|gc = 

ss ssss = sssk sss «~ 2222 

98641 aLtggtcca gtgtcatcgt gggcttctta ^teceggtt tgggggtttc ^agg 

98701 ttttccctcc tgctgcccct tggtagcetc tctgggttca tgacacgtgt » 

98761 gtacgttagg cctcatgctt tgetctgage acttgagggc ctggtgetgg 

98821 cctgggccac ccagcagtcg tgtccgcatg tgggaaggee ^ggctctgt M 

98881 ttggctggag ctgtgttgat gtgttggctg ctgccacctg 9^tgtc 

98941 tggacaggtg tgaggggctg gggctggggt £££££ tgaaatgcag ^ctgt^gg 

99001 gtgtgagggg tgtgtacccg cccggctcca tgtgggtgcc tgctgtggcg ^ 

99061 gttctctgea gccaaggcca tggggcgtga ggactccctg ^gtccccgcc s 

99121 ^tectgeagg gctgatctat gaeteggtea tgetgaagea «agtgctcc 

99181 acagcaggca cccggagcac gccggccgca tccagagcat =tggtcccgg g ss 

99241 gggggctccg gagccagtgt gaggtgagga ggcgcgggtg wseecgw at _ aggggca 

99301 gggaggagtc atgggagggg aggggtgggg ggccctgggg c « a ^^ ££SS C c 

99361 ?a?gggg?gg tggtgatggg agggaagggg cgagcatgag ct«j«fletc 

99421 ttttcagtgt ctccgaggcc ggaaggcetc c^ggaagag =tgcagccgg 

99481 gcggcacgtg ctcctctacg gcaccaaccc gcagccgc ctcaaactgg JJ^ 

99541 gctggcaggt aatggcctag tggccctgtc tccccatgcc ^"cac 

99601 catgcactcc tgtctegget ctgcccgccc agccagcctc ^cctgcacc « ^ 

99661 ctactccagc ttgctgccaa gcccctcctc agcccacctc aaa 

99721 ctctccccca atactcaccc ggccctgctc tctgggctcc ctgctccctg 

lllll ggctgagagt attcaegctg acgtgggctg Jjcctctccc gcagggctc ct ?? cacagc 

99841 ggatgtttgt gatgctgccc tgtggtgggg "ggggtaag ^tgeccagg gg 9 

99901 gggcgttgcc agggctctca gctctcctcc ctgtggttct cccaggc 
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99961 aacctctgct tgttgtggtt ctgccagaca gggtgagcca gggacttcct 9aggtgcccc 
100021 ctgcagcagg aagctccttt tggacaggcg tgtctcggac ccacagtctc ==«^gc 
Zlll ggagS? ctaagccttc ccctagaagg tgtctggtag atgttgagtg aggtttcagg 
100141 agcagggcca aggctggggc ttaggatcat ctctcccttc aaagaccccc atgactgggc 
iSS^oi a?tgg??5cc aggc t g???t gtctgctctt aagtggcaag ttggggtacc tcagcctggt 
lo2 2 6 ccc?aga?ct tgggctgcct ggtgtgacat cacggtggtg cttccggcgt "ttggcgat 
100321 cccagcactc cccactccgg gacatagccc caaactccgc tcgcgagctt tgcttcctaa 
oS 8 gtccLaccc ctttgtgaag ggagcttccc gctccctccg «etc«0etet -tcgcctaa 
io0441 Lctatccct gcagtagttt ctcaagcaag gtgtgtagag ^ggggatg ^ggcctcat 
100501 tccggaggga aagtgggagc tgtagctggt gggggacttt ^ccagt ^gtgcccta 
TnnRfii ttcacaactt cccatttctt gccactttct ggtttttcca actgttgttg cttctgtttt 
tc^ctc ctctccctct Lgtctttct ctctctctct ctttetce* -tcttgcga 
inofifil ctctctctgc cttcctcgcc tctcttggtc tgcctcgccc tccccatctc cccatcatgc 
Zlll cccccggc?c ctccctagcc ttgaggccca gggactgggt ttggggggcc tcccagcctg 
\Zoi ggctaggggc cctgagtgga agacagtggt gcagacggcc -tccagctc 
100861 gcagggcctg agcagagtca gctggggctt aaaaccccct ^ggcccaa ^ccaagtc 
100921 ccgcccaggt aacgccatgc cccctcccct gaccggggag gcaggcgtga tgctgccagc 
lOolll agag t gc?gg ccagataatg ggctggtgct gggacttaag ctgggaaaaa ^catgctgg 
Jo!o41 Ja??ggggga cacaggaggc cttgcctttg ggcggtgggg cactggggag ^agcactgt 
"uOl £gc?2gct ccctgcccct ggggtcctgg ccgtggggtg gggaccaccc ^"gggccc 
loiiei ?ggctcc?gt gtgaagcctt ggatgatgcg ggccctgact ctggctcccg «9^ggaca 
101221 ctaacaccat ctggaatgag cttcattcct ccaatgcagc ccgctgggcc gctggcagtg 
SactgacS cgJcttcaaa gtggcttctc gtgagctaaa ggtaggaggt ttgggttgaa 
llllll ggtggacaca cLcaaagga ggaagcagag tggggtagtg gggaatccag ? «cagaacc 
Joi401 ??aggcatcg cattcctctt agagattgct acagggtttt ggaggggaaa "gagggctc 
!Sl461 tgggaaccag gttgagattg gaactcttgg ggtacgttca tgcagctgtg ^tcagagct 
101521 a?ctgttgat tgacaagcat tctttctttt tccagaatgg tttcgctgtg gtgcggcccc 
"IBS ScaK ScagaLat tcaacagcca tgtaaggcta a f gaagacc t^gggat 
101641 aaaatggggg gcaagccccc aggaacttcc ttcagggaca ttctctcttc ttccctgagc 
}S"S ?ggg?caacc caggggcctg gggaggtgag ggcatgtgga ^gaatgggc 

"l761 tggcaggaL tgtctctcct tccaggggct tctgcttctt caactcagtg 3^atcgcct 
g?IggSgct gcaacagcag agcaaggcca gcaagatcct cattgtagac tgggt-ogtg 
101881 cctgtccgta gcaccctcca attcgagagc cctgggggaa aagccctgag ^^gatgtta 
!Sl941 gagatgcggc ttcatgtctt agttctgcag tagcctctct gagcctcagt "ccccttgt 
\°02oil gtaaaat??g ggtgaagata acacccacat cacagttggg 2SS3S 
102061 gtgggaacgc attcagccat cgcaaacccc tgcaacgagt aggagctgtc a"cgagtg 
M2U1 ?gf??tttga cctctattgg cttcttttgg cagatctagt aatttctgca "tcctgtac 
102181 aggtagtgat gataagaata atagcagata acatcagtac accactaatc ^ccagac 
102241 actgatggtt ttacacatga tggatttaat cctgactata acccacttta ^gatgaaag 
^23oI SgcaSga gagattaagt aactcacaca cagtcattcg taagtcatga S^tggatttg 
lS 2 36 aac?caggS ggltagctct agagtgcttg cgtttaactg ctaagctatg tcccttctgc 
^02421 actaacagc? gtgtaagaga catttctaag cagaagttga gagcggtgga ggacctttgc 
acSSagt ?c?cgcatgg tcctgtgagt cgagtgtagg ^»gct -ct-fagg 
102541 gatggggctg ggcctcgtgt acctgcccct ctgtaaccga jcttggtttc tgatctcctc 
102601 ataacttcat gactttatgc aagacagagt ggttcctgat atgtgtaacc «s* 
mill ccctctcctt gccactaacc ccatgtccac acagttactc tctcaggtgg ^tggcctga 
102721 gattgggaca cctcctctcc ttcaggatct catattacag ccagccctgt ^agcacaga 
102781 gaggccgagg ttcagagccg ggcagtggat tacgtggggc cactcgaccg ^cttta 
102841 ggaaccccag gttcctgatc ccagtctagg gtcctgacct cagaatggcc ^ctgaccttg 
"fS aaacccttc? aacctgtcct ggcccccatc tctctgcctt ccctaatcgc tgcccgtctc 
102961 cctacacagg acgtgcacca tggcaacggc acccagcaaa ""ctacca ^accccagt 
103021 gtgctctaca tctccctgca tcgccatgac gacggcaact tcttcccggg S^^ggggct 
103081 gtggatgagg taaccgcatg tcagggccac atcttccagc ctcattgacc tcctcctgac 
103141 ac?tac?ctg cctctgtcat gacgagctgt gtgatcctgg gcagactgct ^9«Jctct 
103201 gatcctaaa? ttccccacct ggaaatgggg aggctggatg agotgggctg ^gctctaa 
103261 Saactaatg ttccccttct gggactctgc tgtcctcatg tctctcttgc ctcctgtttt 
\IW21 "aggtaggg gctggcagcg g?gagggctt caatgtcaat gtggcctggg ctggaggtct 
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103381 agaccccccc atgggggatc ctgagtacct ggctgctttc aggtacgtgc tctgggggcc 
llllll Sgaggggca ag???a?cct ctcctgtccc ttctcccaag agcaccaggg HM^ 
103501 caaSggatt gtcagcctgt ccccaccagt tcctagacat tgtaggtgaa cgccagtgag 
56 aSggKa acagagagaa gaatgcaaaa gtcaaagggt S'tttgcaaa ^atacatt 
103621 accgagagcc aatgtcaaac tgattgctgg caggtgggtg gtggagtgag c agagctggc 
illtll aca?Sagtc agagaaggct gccactctat ttgggaaaag agaattctgg aaatggatct 
llllll Tcl^Ttl «c?ggagtt atctccatga cagctaattc tacgagagcc ctgggctgga 
103*01 gtt"tggag "ttScaga gcccagggct atgaagaaca cccaagcagg ccccagagtt 
lollll ggatcagggg tagaggaagg cagctggggg ^cctgga agagggagag ? atgagagaa 
103921 tgtagccagg tggcgcagaa cctcagagga cctagttgtc ccctactcaff 
103981 gtgagtagct gggtgtggtc aactcagtcc -aggactga 9«cttgtag gcctgaa^ 
104041 tttgtgacca gagtccatct ccgcaaggct gtgagattac cctttccctg tggw «« 
MU cac?gcac=c lacagatgct tgcatgcaca cacacacatg "cacacaca tggtcacaca 
iftlifii raetcetctt tcattccctc tggtgctcca tccttggctc ctttctgcct cttgctagcc 
lotltl aagtccccta gggggctgag tSt?aggct gtgtgtgcca gggacatggg tggccagcca 
ISSi aggTaagga gglSgagaa atctgccagt tgtgctgggg cactgggagc cttjjgtec 
104341 taagaacagg gtgccccacc gcaaagttgg caggaccgcc ="jg « gagagt t 

104401 cgatgatcgc cacttcttgt gacctcacag gatagtcgtg atgcccatcg cccgagag 
:„!!« r ;,tccaaac ctagtcctgg tgtctgctgg atttgatgct gctgagggtc acccggcccc 
lo452 actgggSgc SStfltS c?gccaaatg taagggagcc tcagctgagg TO"*"-* 
iSISi ggaSagagag ccaggcggtg cggggagttg ^aggcactc -aagtcaga -gggaaggt 
104641 ggcagtggcc agcccagggc tttcagcctg aggactggag tatggcagct c 
104701 ttccccggga tctcctagcc gagcacagcc caagcccttt ctcaggacca 99^^ 

sssi ss. « -ess: ssss sees 

104821 agccgtggga ctccccacca cagctgggtt gaccccaggc gyy^ yy « - n a ns > at aca. 
IZll ggaaggggag agagaagcag cactctcaga atagagggtg ? ccacagggc -agagtaca 

ass* ssss 255= ssss Sj. g =r 

SSi 2ESS 23=S SSSS =gg SSS2 f= 

XSE =SS 5= ™ca K= K=SS ~ 
S"S gctggcc??g gagggtggcc atgacctcac agc-tctgt 

105361 ggctgctctt ctgggtaaca gggtgagccg tctccctccc ccatccacgc « a »* 
loiLl Sgg?aagcc cggctctcag gactacccaa ggagcaggca ? atgggatgg 9-agggtgg 
105481 gagtggccaa gcctgaaaca aggtaggcga agcggaagcc tctgttccaa 9"agg 
105541 ggcagcatct cctggcctag gtagagtgtg cttgtggcta saaggctggg ^tgggg 
105601 tgggagtgag ctgggcctgt gggtccctga gagactggtg ffctgatgtac tgttttctat 
105661 agg?gga?cc cctttcagaa gaaggctgga aacagaaacc -acctcaat B^teeget 
105721 ctctggaggc cgtgatccgg gtgcacagta agtgtggaga ™acactc gc g g 
105781 gactgaagga tcttggtggt accctgcccc accgtggcca ^tcctaggg cttccgg g 
105841 cagccaggtg acctgctgtt ggtctggagt aagattcctg tgagtgaccc aggc g 
105901 ggtgagcacc ccccagtgag gggttatcct ctgagccccc ccgatggagc ^gcagggcc 
io5961 ?ac?agacag tggcccctca aggtagggac tggcctccat ctctagcgac agccctagac 
106021 caggg?cagg tcaagagcaa cactcaggcc "gtttgcca aaaggcctgg ttcccatccc 
106081 tcccctcagt cctggccaca ggcgtctcag gagctctgct ^cttggggg ^gcgtcccg 
106141 ggataacccc cacatttgta aagtacttta aattttcaac "caactcaa "tctattga 
106201 gcatcttatg tcaagaccca taatctatac tagggataaa aatgagtaaa atagattccc 
1 ftatcaaggg ctgggtaggg gagccgtgat gtctttacat -tggtaaag ac^gctga 
106321 ttcctcttac ggtgggtgcc ctcacactga gccagattcc aggacatggt tcctcacagc 

SUS SSSS SSSS S2S2 SSS2 3SK S~ 

"6501 tgScrcSg Sggggltgt gtttaagtgg gaggcccgag cttggggctc tgggagg ca 
106561 ctgtgacaca gaccctgtct gcaggcaagc aggctctcct Satgctccca gg g y 
106621 acctgtgggg aatgagtcaa aggtggcctt gcagccacag ^ftgagag aaaggctggg 
106681 cacctgctag gactccctca cagccatgtt gaacccactc tgtgtaccct ^caggctgt 
106741 gcg^gfgtgg gagcgaagtg aggagagggg caggtgggag agccgaccct aagtggagga 
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„«.! =«,=cc,c t « cct,„cc« . ?r .c=»c ™=c gcrtjjg. 

SSS ESSE SE5S s « - S5SS 
iSSi SSSjS a-- <™ 

107101 tcattcctcc ctgcttgaag accccgggtc ^tatgcag tggtgctcca 
107161 ttcctgacca gggttgagag gaagcttagc taaggccctt ^gcag gg 9 
107221 gcatcccacc cttgtccctc cccacaggcc ^cggagcag ^ggtggagg VB | 
107281 tatgaatctc taaggctctg gaaccatctg ^gcccttgg g JST 

107341- tcttctaacc cctggcaata gcccccattc ^gggtcttt « t gagaaaatc 

iE iSS 2E5 =5 fi| |= iSS 
= =? ESS SSS SSS Ssb « 

107881 gcagccctcc atctggtccg taccctcgcc ttcctaatcc aatggtgcca 

iSSi 2S2S ssss usss ™ d=s 
as sss sss ™ I i bbs =55= 

sss esse ssss ~i Hi S sss 

108301 gtgtgtgtgt ctttcctagg acccaccata =^gtgtat ^atgca^ | 

Si EE 555 SSS ssg His =55 

108721 ctcagcccca gctcaccacg gcatccccga agagttgtga ctcagacaca ^ g 
108781 agtcccagct gggagctcag gtaagtcaaa tcgtcttctg J9^«ccg catgcctgat 
108841 aaggctccag aagtatacac tgttgatggc Jccttcccgc tctgatgcac c g ^ 
108901 taagcataca ctgagcctag aagagagaag gggtgaggca «W«flg* t * agtct 
108961 cagcctaagc agagaggaag gcgccaggct ggcagcacct jcctttgtgg ttctgag 
109021 gtccggtctt tccagcagga agaggagcac ctcattacct tagacctggc « » 
io9081 ggcagcctgg cagagtgtga gggaagaggc J^aatccct "cccatctg ££W 
109141 tcgggtgtgg acaccaaatc ccgcaggggt tgctgtagct *^«cggg » 
109201 cctggctggg gtgtgctaga gagaggaaag =tggaggagg agagctgag J^S 
109261 cccatgccag gagggccaag gcaagagggc <*^agc=« tSaatagct cgagaactgc 
109321 ctgccctcca gggcacaact gaactagcgg ^ggcttaa ^ a «9« ^ 9 
109381 cactaccact ccctccctgc ccactcctcc ^aagtccac =tgttcccgc g g 

SSS S=5 =5 525= ^ =3E === 
SSS SSSS SSS= S=SS S SEC SSSSS 

SKE gcccc???cc S2£ S£S£ ~" c^gtgacc c = ctgg 

W m ?ctcatttgg gaagtLtct ggggtgtatg gatgcctgtg tgtgtgagtg agatgggtgg 

109981 ggggccacgg ctatctggct ctagcacact ^Jgggagac "J^ctggg ccc 

110041 tggggtgctg ggatgggggt ttaagaggtc tctgctagat ^ttctga | 

110101 aggtgcccaa cctggccttg ^agagagt ^agggca **BWJJ tgttgccctg 

110161 ctgcagcata ggtccaggcc tcatggccct acacctcgac 
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11.231 gccttaagta caaagattcc tcactgcgtg ctaa.aaaac agatcca^gc cgjjcjejgt 
110281 ggctcacacc tataatccca ^ctttgga a ^gaggc ggg g aacacaaaa a 
110341 ggagttcgag accagcctgg °e»«tagc ?tgagaggcc aaggcaggag 

110401 tttgccgggc atggtggcag ^tgcctgtaa tcccagctac g bs ctgcacCcca 
110461 aattgcttga acctgggagg <=W»«"gc a ^agctga ga g aaaaaagaaa 
110521 gcctgggtga cagagtaaga ctccatctca aaaaaaaaaa a tctggccag gctgatgagg 
110581 gaaaagaaaa cagattcatt ^aaaaggtc t««ctgcc ggacgggca g 
110641 agcaacatgg caggatcccc tctctaccac acc 99 a gttctggggt 

110701 gacagcttcc tgggagacca cactcgtcct jctgtgtatt 9 g tcctaaggc 
110761 caccaggggg tgggagtagc ctctcccaac atcccag agg « gc tgatgtca 
110821 ccccccaggg tgcagagacc tcaccccctg ^cagaaat ^gagg 
110881 gcaaagtcag cccggtagcg gtgggcatag a ^tgagca 9gaagg tgcagggaga 
110941 atgaagctcc agacgctgga gaggtagtag ^ggtggggt ctgtg gg c * acaaggcc 
111001 gaagtaccga cagtgacttt ^aggccct ^cctcggcc tctgca gg aacccttcag 
111061 agggccaccc tccccactca -Jtccctgc a -gcctgg * t £ accagggact 
111121 aaagacactg tgatggaggt tttagagcca ^99^ acrtttgggga tgaaactgtt 

111181 ggttttgtgg aagacaattt "ccacaaaa acettgffat tgcgcc tcac 
111241 ccacctcaga tcgtcaaaca "agatcatc JJBOT«cg^ ggaggcaga g ctcaggcggt 
111301 aacagggttt gcgcttctaa tgcccgccgc tgacctgac gg 99 cta 
111361 aaggctcgct tgcccctcac ctgctgtgtg ^ctggttcc c 99 att ccagggt 
111421 ctgttccaca gcctggaaca gtagaacgga J^ggggacc Jj^j^ caggtctgta 
111481 tttcaggcag g««^ Sggccacct ccaacctgct ttagttagca 

111541 tcatccactc cgcttttgtg acaaataccc tttccagcca cagccaccag agggcgctcc 
111601 tcagactccc ^tctggtta tttcejff J tatg gg Ct at 

111661 catcccagag ctgagcacag ac taatgggn cc & caacttgcga ggtggggact 

8SS SSSS 2SS= S« «™ 
LtMi ****** ■ S=S * ass 3SSS S--S-! 

sr.; ssss sees ~~ ~ s sssss 

112021 gaagccgcgc agccccttga gccaggtcct "aataatct '9 9 catcccca gg 
U2081 caccaggacc cacagtgcca gcacccctgc ^SSSS tgcaSagaa taccaagaat 
112141 gtgctccaga gccctgcaga tccactagac ^cctatt eg 9 ctgt g ata tc 
112201 atggtcttgt ctctcattcc ctcatagaat 9gagttttcc tttt gg gg ^ ga 
112261 agaagcaggt aagagactga 9ctgcctgct Jjtaagccca . ^ ctct 
112321 aatacaaaac cctaccattc tctctgmttt 99 ctaaaaaatg 

112381 cacaaaaatg ttatgttaat tcatgttatt "tagtatta ^"9 aatttgcatg 
112441 ttctaacttc taatatagta tatatcaata sctaaaactc a = a ct gtgcctca 
112501 gagtttcact acttttcaag aggata^g 9 a ^ctgaaa W cag gg 
112561 gcagcccagc ctgctttctg 9ggacttgcc actgtctacc ^gaggg ^ 
112621 aa gccatgct cctgccccat ffctcctcptc « «^ gatgagga gg 

112681 gtcacaaggc ctgeaggget cttcccaaac ^ctgag tcttggccag 
112741 tccagccatg aagactccag ggccacccaa cc ^gagcg 9 tgcaccgctc 
112801 acctcatgcc actccctcca ttttgeggea aagggcaggc fc | * ttc 

112861 cccaccccca ctgcccccag cttttcctgg a^ggcetc aSIcccS? gfgxcaggca 
112921 ctctaggatg cc a gctgcc a cccagccaat acaataca^a a = aa aagggt ccgg 
112981 gtgcctgctg gtgcagccca caaatatcaa ctccattggc ggg ^ 

113041 geagggeggt ggatcccggc aagggacaaa WW f^tccta ggagtcagga 
113101 ctcagctggt tgggttgcaa ggtgtgggcc a =tcaggccg _ 9 tgtgcacagg 
113161 ggcctttcc. aa aggcagct gcacacatgc oeta^ a £ ggagaca aggLgggaa 
113221 aaggataagc atctggttgg 9gaaagtggt tatctctggc aa gg g tttg 
113281 gttgatgggg cggtgggggt 9999aagtgc tttgaatcta tgggt 
113341 tttcttaggc tgggtgggaa atetatgeta "ttatctac 9 9 ttcataattt 
113401 tataagggtg tttgttaaat <=atctatcct "tttgtgtg " g aaaa ctggttacca 
113461 gtttaagggg gaaaaaggca ggaggaagct tgtcactgtg gage g cat 
113521 gctcagaggc tgtcccagtt tggctgtccc = a |acagtcc ^gg 
113581 gagactccaa gecaagaaac caggagectg geactgetgt gtcccaa g 
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113641 ccacatctaa aaa C gggt gg gccca^gggt cctgccagtt taggtaactg ggcccagggt 
113701 tctaccctag tgagggtgaa ggcctaccaa ^ctacagct tccc g tcctcagggg 
113761 tttgaccccc tgaacactct cccagctttg ggatgggcca ggacaagcat 

113821 gtgggggcct ggaatgtggg tccccctcct actgagatca g^ggg |Laatcatc 
113881 ctgttcctcc ccacctagtc tggatgctgg ^gggccag 9 ^ 9 Jtttcacaga 
113941 ctgcagcttc ctcttacctc ctacaagatc ^attttta taccagc t 
114001 agtccctccc actcctcaca t g t g tcccat 9"ttcattt gaggg g g gg 
114061 aaagggccct gggaacaagg SSjgttgtca Jtgagcacac cc jg g ttgggga 
114121 cacctgtctg gaacaggtcc cctcgccctc t^tcctcg g » ggag aaaaat 
114181 agttgagctc taagatcctt tcccactcaa ^"ctaga agccagc g 
114241 aagcrtcagaa caattcctct gtgactcagc ^"tctggg « CC caaaactc 
114301 ggcctgtgaa gatgccatct cttagtccac ^cacgat «^gg ag 
114361 ccacccccat gtacatgcac ataccaaaga OTCtgaggg cagg ggg 9 cacctc 
114421 ccatttgggg gcgttttggg ccctgttctt tgttaacaac aggca gg aaacaca 
114481 tcaccttccc tcaaccttgc tccaggccct 9«cagaggc ="cc * cctgggaag 
114541 catcaagtgt ggaggcaggc ctgctgccca cjccctggct -caccaccc ^ JW^J 
114601 ggagctctcc accagcccta ccca^gggg a ? ac ^ t tcc ctggcacact 

114661 cccctcccac acatcaggca ggaggcaatg ^atctcccta « tccccaatcc 
114721 tggggactct aggaagcctg g"tataaaa ctcggggtOT aatggac gg 
114781 cacctggctg caagcccaca "agaccaca ccgttgctcc atcc g &agg 
114841 cagagcccct gcttagccat gtgagcttat tggctcacag g g gagga gaca g 
114901 aa gg cata g g gtagggcggt gaaagcatcc ^ggctg ggctgg gg g g 
114961 gagacacccg ggggatccca cagggtaaat ^ga^ga agga 99 * 
115021 ggcccctcta ttccttccta ^ggaagac ^tcctggag ttt ? tctctt 
115081 gctcacctgg gaaaaacata gagctgttta ^tcagga J cccacagcaa 
115141 tccttggtct actaaaccca gagcaagagt "gtgttttc ccc gg cagtcttgct 
115201 agccagacca ggtagatcca acccacacct S«^^cc ccagg g 9 
11S261 tctgccactg cctttctcca aagccacttc "cgaaggta =«^cagg 9« « 
115321 tatccccacc cgtgaacact ctgcccacca jacccagggg ctcca g at * ctggggc 
115381 aactggcaca tccaatcagt ccttgcctOT "caacacag gag gg 9 t 
115441 tacccttggg tgactcagca gattctgagc tataaaacgc tgag 9 9 gactggcca 
115501 cacacgttag ttaatctgct gacactttac <=<=^ a ^ SSaooct tggcaacccc 
115561 cagaccctct gagaactcac tcatggtggg J^^ga WJSJSc cacagccact 
115621 tctccctgcc accatccacc accaccacta "^gcagtt **& c gctgccctag 
115681 gtcaaagatc agaccatcag ggagatacca ^"tact gc tccacagc 
115741 cgagctgctg ccctagcgag <=tgctgccct agcgcctctc ^tgaagg g cg 
115801 tggcctgcct cataggccaa ^aagcctg tggggaggga acagccctct 
115861 gaagaaaacc ccaggcaact ccctagagta taagaaaga ^ c t gg ag g gaa 
115921 aggaggcagc t gg agactca gggagtgggc agcactgcaa gac 9 ctgtgg ccca 
115981 gtcagatgtc ttttggggac atctcctccc -tcctaata gactcaacac 
116041 ggatagggtc aaacggccag gtagggttca =«ccac g tcggtcttcg 
116101 aaccagctga gatcccaggc tggccctccc Jgctcatcct ^tcttg ^ 
116161 caatgcaatc atagggctct gacgccgcct tcWOTOT aaagca g f 
116221 aaacaaaaaa gtggcaggcja gaagtgaacc "gacaaaca ^08589 \ QC 
116281 tggggaaagg aactagggct ctgtagataa <^^^ * c<JC 

116341 tcccacaggt ggtgaggcag ctgggcaggc agagaacacc ctag ggg g atgcccct 
116401 cccttcttgg tgacccagtg ="tgttggc a "gtgcagg g actC agcact 
116461 cttctaaggc attaacccca "tcatgctg ^"Jacc cttttggccg 
116521 ccctgtggca gtgagtaaat tagttatttt tagttattcc attt ggg ^ 
116581 aggattttag taatggaata taatcatcat ^gtaaaagt «c g agcaattt at 
116641 aaagtccttt cccacacata "atttcatg tagctgtgta g cctacttca 
116701 ttaacttcag gcctcagttt ccttatctgt aaaat gg aca taaccg g » 
116761 tgagactaat gtaaggatta aatgaaataa ggg^^?? ^^Sc aSScatac 
116821 cacatagaaa gcatttttta aaatgttaga aagtagagat ^atttttc a 
116881 caattctatg gcgcagagag gttaaactgc W»» ?^tcccag Sgcacagaa 
116941 gtcagcccag agcccccatc agcgcaccga tgcttcccct tccc c g ^ 
117001 ag g gcggct g g cctgca gg a tttggcagag cttggctgag gagccacagc 
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117061 caaaaaggca ccaacatggg t = aga at.tcca.tt tctatgagat ccctaacgcc 
117121 gtcctccctg tgggtctcag cagagggctc W J tcttcccCct ctgccctcac 
117181 gggcttcccc agccacccct *^cttc ^ttccca ccgtgtgtgt 
117241 ccagcaccca gggaaggggc ^^gggggg ^ff* accagcgccg cgggcgcgcg 
117301 gtgcgtgtgt gtgtgtgtgt ^gtttgggg ^aggagg g cgt gacagat 
117361 gaggggacac tgtcgtgggg caactgggcg qqgccgtcgg cacccccagg 

U7421 lacccgggcg gcgcggcagg tctgtgcagc cggcagtggc gggccg gg ggccc 
117481 tggcgcccgg gcgggcatcg ^ctcagag 9*^99 c J tccapC c gctccgcggg 
117541 gcgtggggcc tgccgccgcc aaccgctgtt ttcgagtaa e gcagccgcgc 

117601 gaagcgccgc tcgcggggag ^tcctggag «9£gagg « gccgcggtcc 
117661 acccgccccg cgccgcccag ^tcccgggg ^cctgcg g acggagctga 
117721 ccggctgtcg gtagaccacc 9tccagacga 9^9^99 J ggggccatg gggctgcggc 
117781 tgccggagta ggcggcgcgg ^gccgagct ^agcctgg ^ gaa gccgcca 
117841 gccgggcggg ccgagggcga 9c^ggccga g^cagg g ^ tc ^ gcccc cggcccgccc 
117901 gccggagccg <Wgccgc ^ ag ^__ gggccg cccgcgcccg gaaccgcaga 
117961 ccagcgccgc ccgcacagcg ^cctccccgg ccggagg g aaaaggcgga 
118021 cgccaccgcc gctttgcgaa ^tgccgtgt ^"tggggg 9 agggaccgga 
118081 ttcctgggcc catccccaga ^^gccgtgt «ggattgtt 99 agta cgatgc 
118141 aatatgcctt tatacgagcg -ccgcgagg Jttaaaaatc * taaaa cttaa 
118201 gtattttcgt ttaaaattaa aattaaaatt tcttgtt caaccaggtt 
118261 gaaatattag agtacgctgt ^Jagaatt =^tccgcc 9 ccctgcgacc 
118321 ccctcccacc atatcgcaga ^ttetee jcacacta » ccccacaaat 

118381 atcaccttct gactgcaaac ^ttctataca "ctac g gtacagtggc 

118441 ccctactttt ttttttttaa acagagtctc ^"tgttgc ggg a c cctt 
118501 gccatcatag ctccgcatcc tccaacacct ^ttcaagc JJ^t ttgttattta 
118561 ccaagcagcc aggactacag ^gtgtgcca gt ccccaact cctggcctca 

118621 ttttttgtag agatagggtc tcgctatatt ^caggc g 9 ccactgcaac 
118681 agctgtcttc ccacctcggc ctc«=W= SStcS ccaaacccct caccctgacc 
118741 ggacctcacc tttcctttta tcagcacaag =="atcctc « a ct gagctccc 
118801 Scgggatca taccattgta aggaagagac agatctgtag «m«^ aacaagggct 
118861 acgtgagccc agcttccggc craw*" agggaaaatc = 9 aaaa cataac 
118921 ctgccacagc actaaggatc ^catgggga ^cccatcat fc accacaaatt 

118981 caatacccct tgcattagtt "ttttgtgt gggctgc 9 caggaatcca 
119041 tactgattta aaataacaca aacttattat tatct g ttctggaggc 
119101 aataatggtc tcactgggct aaaatcaagg «J«teagg g 9 tc ttgctctg 
119161 tctaggggaa aatcagtttc ^tgactttt "tttttttt «J » cctcctgggt 
119221 tcacccaggc tagagtgcag tggcgtgatc ^cagctca J ccaccaccac 
119281 tcaggtgatt ctcctgcatc agcctcccga ^gttggga ttacaj gctggt 
U9341 acccagctaa "tttgtatt tttagtaaag atggggtttc -catg^ cggg 
119401 ctcgaactcc tgacctcagg c 9^ccgccc ac« g agagt gaggc tacccacatg 
119461 ggtgtgagcc caccgtgccc JBWcttt tccagcttct £** ggg atagtcc 
119521 ccttaactcc ctcttcctcc ttttcccttc ™J tca gcaaaat aaatcccttt 

119581 aggataatct ccccatcgca agatccttaa "ttatcaca * tttgggggcc 
119641 gccgtggaag gtgacatatt cataggttct SS^JJJJ g gggacagtgc 
119701 attattatcc cacccaccac accccctctg jaacataaac J | M cttaataaat 

119761 cagttttgtt cacatcaaca tctaaaagca tgtctggcat ^ acaaaagcaa 

119821 gtttgttgaa taggtgagtg tgagtgaatg ^99^9 aaca agggat gtaaaccagt 
119881 ttatacacaa ggaatctaga cagggtgtgc "aactgcca aa ^ taaaaa aata 
U9941 gttaagcaca tttgcctcac tctagaataa tctgggagct Jct*^ ctaatgagaa 
120001 aacccagccc cacccctgcc Jattaaattt tgaatcttgg g | gtg gagagtg 
120061 gtgatgtcaa ggctgtgagc tcagcagcag ==^ccttta cccatggatg 
120121 agtgctggtc ctgtggagga ^gcaagc =«gtggtgc J tgtgatggc 
120181 gcttcagagc tggccaggat ^gacagtact ccaj^cagtg "tcgtJtat ggctggaatg 
120241 gcagagggaa gaaataaagc 99<= c 9ctttg |9aaactgta ^ ataaa ggg C c 
120301 tcaagtttga aggtagagta gcggfttgg a 9 a " a 9 aaa ^ tggggg ag aaaactcaca 
120361 ttgcatgctc tgttaagaag 9=tgtccccc tccccttggg ctgtgaaaca 
120421 attctgtgtt ttagaactat ggccagagta atagagtgaa gg g 
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120481 ctagaagcag agagatgagt tggacaaatt 
120541 ttaaaatgga gactgcagta acacctactt 
120601 agtgcctagc acatggtaga tactcaataa 
120661 aggctgccat ggcaagagag gatgaggggc 
120721 aatggaagag acgaaactgc ttcaagagct 
120781 gagaattcat tagctgagca gacagaagga 
120841 taggagtatg ggagagcagt gagcaagctt 
120901 aagaaagaga aataattatg taacagtagt 
120961 ggcttaaaca ttttttaaat tgtggaaaca 
121021 ggtggggtca gaggcctagc ttcaccattt 
121081 acagatgtcc aatccaattg actttctgcc 
121141 cataatggtg gccactaatc acaggtggct 
121201 tgaagaactg aatttttaat tgtatttaat 
121261, tttagtgtat ttaatttaaa ttaatttaaa 
121321 tgactagtgg ctactgtgtt agcacagcta 
121381 acagggaatg atgatgaaac atcacaggct 
121441 tacactcaaa gtgctcaaca cagtaattca 
121501 tattgttttt attgaacagg gattgcatga 
121561 actataatat ccagttagat ttgatggggg 
121621 ttatttcagt ggtaaggtgt gagagaatta 
121681 gggaaagaat ggaatgattg ttgagccata 
121741 tcttctcata tcagcttcct tccaaggtat 
121801 ggacagacac tactacgacc cctacaagat 
121861 actactagtg ctccacaaca cacaccaaca 
121921 cccaaatttg aactacactt cccagcttcc 
121981 ttctgaacaa tggaatgaag gcagaagcaa 
122041 aaaatcttcc atacaacctg cattccctct 
122101 tgtaccacat aatggaaaga acctaggctt 
122161 tcccctagac cctcactgga ctatag 
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tcaccccaca gtgctttaat taccaggtcc- 
caaagtgttg tgatgaggag tgcctggaag 
atgtcaggaa gtagaattag tagcagcaga 
ttcagagctg gtccaggcag aagcagagag 
atttcagcta tctgaaccta aaggtcaggg 
ggagagcaaa aatattatga gtggacatat 
gctgtgctgg aaagtgagat tgcgcaagaa 
actagaccag gttgtacaag gctaaggcca 
atgaagagct attgcagagc attagactca 
gctgtgaccc tgggcaagtg cccctaactc 
tggaagaaaa tattccatat ctgcaccctc 
attgaatact tgatatgtga ctagtgtgac 
ttaaattaat ttaaatttaa tgtatttaag 
tttaatttaa ttaatttaag tagctgcaca 
gacccaggac tcctgtccct ccatctgtac 
tgttacaaag atcgagatat attgagataa 
acaaattatt gctgctgctg ttgaaattgt 
catacgccaa gtcttaggaa gattagttag 
aaaattgtag aggataaagc attcacaagg 
agatcttatc cagtgaaaga ccttgagaat 
aagcacatgg gtgtgcacca ctcatacaca 
tctcagagag tacactccca acccagccca 
gcacagccat tctccctgcc tgcgccagaa 
tttgtgtgtc tctttctggg cacagtacct 
ttgcagtcaa acggatgcca tgggatcagg 
tgtgcgccat ttctaggctg ggctcattta 
tcccattctg tgacaatttt agaggccata 
gaatgaatgg atggagcaga gctacccctg 
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